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. COMMU^CM-IONS SHOULD BE ACOOMrANlEO BY CARBON COPY AND TO F C S r t k 

WAR DB>A(rrMENT 

OFFICE OF THE CHIEF OF ORONANCX 

WASHINSTON 

^ , 1 . . . . « - - ' ; ; 

October 9, 19î 0 

lCE3iORANDTU FOR: Col. H. £. Rutherford 
Ohairsiaji, Site Board 
Offiee of the Assistant Secretary of T?ar 

Subject: Proposed Snail Arms Aimauiiltloii Plant: 
St. Louis, Illinois, and enrirons. 
"This is a revision of the sit* letter dated 
Sept. 11, 19^0, due to change in Small Arms 
Anmtmition program. 

1. It is desired to acqxiire real estate; to construct and 
equip a plant and to have this plant operated by the Vestern 
Cartridge Company, Sast Alton, Illinois, for the manxxfacture of 
caliber .30 and caliber .50 mnmxmition of all types. 

2. The following detailed infoimation is submitted. 

(a) Type of pleint - Plant for manufacturing of .30 
cal. and .50 cal. SAA all types. 

(b) Capacity - 2,000,000 cal. .?0 rounds per day. 
1,200,000 cal. 50 rounds per day. 

(c) Area - _a. One parcel in the City of St. Loxiis 
for manufacture of metal ccmponents and loading 
of ammunition as per the attached map, containing 
approximately 132 acres ovmed by the General 
Electric Company. This land is now being quoted 
at f5000 per acre, but it is believed that through 
Condemnation proceedings it can be procured for 
S3000/acre since the City of St. Louis, it la 
xmlerstood, recently condemned part of the whole 
former parcel for a city park et this price. 
?3000 I 132 " $396,000. 

b,. One parcel In the environs of St. Louis 
for use es a pcwder farm; to accommodate approii-
metely thirty days' supply of powder ahead of 
manufacture, this site to be within reasonable 
trucking distance of the manxifactxiring plant in 
the City. This parcel should contain approximately 
500 acres and will cost about ?200.00 per acre. 

F s?MHDav 1VN0I.1.VK 3::i i v B'Snaosdan \ 
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Memo, to Col. Sutharford 10/9/AO 
Subjept: Proposed SRall Azms Amaunition Plant, 

St. Louis, and environs of 111. 

(d) Estiaated cost of installation - #28,504,000. 
(exclusive of real estate). 

(a) FuDber of skilled and unskilled laborers - Total 10,000. 
Professional and skilled 2^00 
XbsklUed operators and labor 7500 

The~aaiiTifaettxring plant iiT the City of St. Louis will 
be in the midst of an urban population of 890,000. 
Tbe powder fain will be In the silbnrbs of St. Louis 
from which area it can draw its relatively small 
proportion of the total amount of labor required to 
operate the whole plant. 

(f) Tranaportation facilities. 

(1) The Belt Line TerBlnal H. R. foims the South
eastern boundary of the St. Louis property for 
a distance of approziaately 550 feet. Streets 
and city transportation are ample. 

(2) The powder faim site will be chosen ao that it 
lies on the Chicago, Burlington and Quincy H.R. 

(g) Power aupply is ample at both sites - to be fumished 
\fj Commercial Companlea. 

(h) Vater - Drinking and process water is available for 
the manufacturing plant from local sources. A river 
water plant would have to be installed for fire 
protection of the powder faim. 

(1) ?uel - ample. 

(j) Auxiliary and service facilities ample from the 
St. Louis area. 

(k) Plant fairly well located with respect to siq>ply of 
metals - ahiiment of Cartridge Brass from eastem 
suppliers being the longest haul. Powder to be 
supplied from either Charlestown, Indiana Ordnance 
Works, or from Radford Ordnance Works, Virginia. 
Packaging, boxing, chemical and other materials 
available within reasonable commercial shipping 
distances. 

(1) Buildings: 

gasLisa 
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Memo, to Col. Rutherford 10/9/^0 
Subject: ^reposed Snail Arms Ammunition Plant, 
St. Louis, and environs of 111. 

(1) Manufacturing - a few nulti-story buildings; 
bal&nce, single story. 
Construction - steel end concrete. 

(2) Magazines - standard Ordnance design - hollow tile 
and steel. 

(m) Estimated cost. 

(1) Land, environs of St. Louis 500 i 200 $ 100,000 
Land in St. Louis 132 x 3000 396,000 

(2) Construction 8,250,000. 

(3) Equiiment 20.254.000^ 
I29.OOO.OOO 

3. It is desired to locate th:s major activity near the plant 
of the Western Cartridge Company in order to take full advantage of 
the skill and know how of the Westem Cartridge Company's personnel. 

L. H. CJiJEPBELL, Jr. 
Brig. Gen., Ord. Dept. 

Ass't Chief of Indtjstrial Service, Facilities 

^' 
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0 ,0 , 602.3/8 (o) 
i t t a i ?PO:?-.fftcllitt«« 
cr 632.2 (fl»n«r»l) ST»rruuod H 3r i Ind, E«ith/l j . i ' 6 3 a 

OrliuLM* Offie«» Ioitts%rli»l Dlr'.ei.on, ?rodaetlon rttrvlee Bransh 6 J&n 1941 

Tto: GaaeiMtizig Gonerfcl, .imr Service ?oro»s 
AttActloa ^raluetic-ft K vis ion 

1 , Cil«guik«« Qrdn&nee ^ I tn t hna been de«liir»d exiiMss to th» noihlc of 
tha Crdwtnee teptirtMci with the provtvion the i fttlldinjit 101 aol 11 be wf̂dm 
6Wr.'lahle for atoraf* of Ordnaoce •suipewni nev »t tha plftst or in other no»r-
tiT pe in ta . Xt I s losdairstood t ^ t ua* of aabat«ntlal a:.Ae0 hy the rifruil Corra 
«OBtrMitor la eootwaplktad, I B eostiaetlon «l%h per^grnrh 7 of Sad IndorMHawnt, 
i t ifl daairad to pc l s t cut th&i a t o r « ^ of r-rD^-oatioo •<;ulpaast io fsr free 
daad aiorr^;*. In maiiy etsm* I t ia ii«caas«77 to aova •'.^aljitMnt in to a t o r e ^ 
p r io r t e datftnvlniitloB of diapeyitloa of tha acalpeaai in ordar to rslcaaa 
;sn»dBetioB apaeo 1B planta, Prodwrtloa •cuiF^AQt i s aiori.{fi ia alanys sebjaet 
to raaovsl for oaa alaavhara, for dlapoaltlon to othar Gevansant &f4^eiac or 
to vHTiTRta par^MLaare and for oth.»r 

2« Sau Claira Drdnacca ? lant »nA TiOThcr ^Irdusnoa ^ori's havn baoB dia« 
elarwd axeaaa t e tha naeda of tha Orin«Rea Sapertca.'tt, SisTXJsltioa of thasa 
nlacta i a a a t l r a l y v l th ia tha ^>rovlAea of taa Corpc of Tlagineera nnd ynur of f ioo . 

3* I t la praauxwd that irin^a T^ill CnhuLaee Sapot I t iBtaodod to rvfar 
to Usa ZlRgB S i l l Ordnnnea n u i t . THis i s t>ta old Patera C a r t r i d g .^Innt ahieh 
K 0 axpanil^d with Qov^rofwat fttnda. Tha f&oil i t j la ^art pr ivbtaly o«m«d and 
pairt CovanuwRt oraod. I B any ocaa, i t ia sntiairi&tad that i t «111 be ful ly 
u t l l i i a d for tba croUoetioB of eurblDO asBBnitioo, 

4« Jtafaronoo ia nada la talHtyjM to 5t» Louia prdnatica Dapot. Tba 
Depot tww oeeupiaa laaaad ap*oa» tba asount of whion la Inaufflci«r.t for 
proaant oaoda* ntara ia alao iha ? t . Loala Ordnanea risx^t t o which th« .irtty 
k l r 7oro»a may r» fa r , Tho 9t . Louiy Or̂ HKoam D a ^ t , in vr4«r tu tr.k.* c».T* of 
I t a ovarflovf l a Boa oaing tho avaMahla ap«aa IB tha t-lta Louia Ordn î.̂ ee "I&nt. , 
Shovkld prodwilOB a t tlM Ordxtaaea Tlaat narait relaMW of ksy Bar« ariKce, lav:»-> 
diota saa of aoeh apeoa will ba aada by tha OrdB&sea Dapbrtsant a l tbor by Fie ld 
aar r lea OiTlsion for l t« depot oparati-Tna or "bf I sduat r l s l iJivialon for atoraga 
of prodttetiOB aqnipawnt. Tte IitdttstrirJ. Division h«i£ racantly ascia rafiuaat for 
addi t losa l atorae* apaoa in ? t . Louia for th i s purpoaa. 

5a Tha Ordnaaoa Dep&rtBoat la E^lln; n »cr.tl!Bioua ofrort to eo.naollda.t« 
orders.tlona ntti to ral«A.aa uty »?^c* for ahieh I t doeti R«t heve KB ur.<;Mnt ourw 
ran t naad. In aaeh Inatsnoa^ forasJl iael&rcti'OR D-I* axeoar i s aods nftfr de»t«r-
Bia»tioB of eva. i labi l i ty . 

?or tba Chiaf of Onin&BOot 

2, ? . SJTTCRB 
Brigadier OoBeral, Onitsd f.tv\t«3s irszy 

1 Xnol. n 'a Chief, Produetioa 5ervie« Branch 

ps?AiHDav iv.soLLVN 3:11 IV a3Dnaond3a ^ 
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. CUMMUNICAT10NB aHOUI.D BC ACOOMFANIED BY CARBON COPY AND ADDRE 

00aitflli/sit/6Ml 

INSURE l>ROMrT A m K T I O N 
IN RCn-YING R t F O t TOt 

N a . 

vorr^naiuuBt 

WAR DEPARTMENT 

O F F I C E O F T H E CHIEF OF ORDNANCE 

W A S H I N G T O N . D . C 

a kag»M% 19a 

^ • 

ff«Bnilt^-'»t«l0S«lmi«f >«*•••» St. &nit Ovtantt P i n t 
- . • 1 . . K i - J . ; • : . i - - r - - '•-• ' ' • • - ' - * : - r - - : - - - • . • T < - - ' . • - . 

i.-; V .. 

''-" i ; -tl i« 4«fl99A •• tMlMIt • • CMM* t t Ite Mtda t f llM 
OfiMdM* l»jiin>MW llM l « A / WiUlat t . «ii HiliMSl •IIM» Ihaa 
yff««Mlt«i •v ivMs l , t f Ikt H . Wolf OMMSM P U S I vtUt ttw 
«sM»Ut» tf (ftTlk* «VMMMM9l«d V fl^m»l»l llMll BlTiBlon, 
0«MMl «»l«r« eorptmiMf, vhlA Mtl W k*U im ataidlfi U) Ite 
ATM ••«i9i«A V K««Mr l»nrftk n«ftftel«Maff CteyMTt « U * awl te 
mttA^i* I te pMtMli4Hi-«f M'0il4-«tTCa| (•) S)rM» Tallar ttomf* 
wte WMoh «MI te teU pM^at ditpttl lUa «f t^ lot lv ta t t e r t t 
l t e r » l a . ' ••• 

t i - I te t tetelUHM VM teod fer Ite maaftelsv* of 
• » « MMftilttfi. tMftMliM tet MftMd* IVfUtte t f I t e y l t e l Wt 
AVftiUiU, tfid I te VMMtBdM Will te av»lU^U M npl t t r -M nklp-
«i»inNate «lt^«d«,':' 

v-9r 

- a ; f» Ih* teovlt4«» ef Ihlt tfriM lliart •*% BO MalrMlMl 
oIlliKiiM^t t f f tMl i l 4i«^tiiltft^ ^ ' 

'̂  «; 1^ teteVidAttr tf I f l«iy iM0 fte« i te UllBf Ptytetor, 
n«fta «B4 OBevBtioBt 9iTltiM« BMidi|;i*rl«r«, Anqr BMTIM VorMa. 11 
tea tern dlSala* Itel I te yUftl' %* t̂edt «v»ilakla for ttlUia«tiaa 
\ r Ite «4j«ltel •ftttikl, I te Offldia tf I te fiteal 8in«t«r, An j 

8. I l ia te8l«q|iUi^ Ikl^l' affaaUva 18 8afla»tev 1848. 
f taanl adidBlalratiaa tf I te ylasl vill te aaeiBMA V UM StTasU 
•arriaa «aaM«A. XI ia iaiandad Itel aa ttial data aaavaalaUUljr 
viU te lyaaafarrad fraa I te Ofdaaaaa Baparteaal la Ite Sarviaa 
8«Maad U t AX raal yraptrlr axaayl Iteaa teildiafa U vMak 
yradoaliaB afaipaaat la laaalad.. Ttera will slat te Irteafarrad all 
a«aipaaal alter Itea pradaaliaa a9?a]Hwal "vataapl aoeii aaa pradaaliaa 
jKalpteal aa Bi# te panMaaalljr laaalad U Ite prateoliaa teildia<t. 
Aa af.Itel dala i l la ialaadad Itel Ite 8«rTiaa e«MHMl vil^ atiate 
ayaraiiali; af Ite a t i l i l laa , atfalaria, ^viwf teaaa, and t i te r 

ia:Sii . , im^L:itA m̂-
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adaiaialraliva aarviaaa* aad vill late avaar caaaral plaal aaialaBaBaa i 
8, f t e fraaaal aparalar tf I t e p laa l , Oailad f lalaa Oarlrldca. 

r» v i l l raw ia l a paaaaaaiM tf teildiafi i a iddek pradaaliaa 
avUpwal ia laaalad, « i l i l Iteaa telUlaca aaa te alaairad af I te 
pratealiaa avUpMal, a l wkiali l i aa aaeaaatakiUly for I te . teildiafa 
v i l l te Iraatfarrad la I te 8ayriaa Oaaaaad, I I ia iataadad I t e l 
teildiafa 804 aad 108 v i l l te aiaarad f i r a l . I t a i j M a l t r im Ihaaa 
telldlaca V i U te w a d iate %Btldia8 808 laapararllir i a atdar la 
f a« i l i l a t e aHaaraaoa aad yraapl diafaai l lwa I t j diiyaaal aatter i l laa^ 

%r I t e Ortaaaat teparlaaal. I I i a tepad I t e l alaaraaaa o f 804 
808 tea te aaaylalad 1 ^ I f Oaplaater.^ fWUavlac alaaraaaa 9t 804 
108. tedUiaca 808 aid 108 v l l l te dlaarad. 

f . 

lac aaa 
ia 

I d M M l i l a l i a a «axk la te yarfaiMd " ^ I te Oarpa tf 
aad aaavpaaair tf aay parl iaa tf a ala l ia pradaaliaa teild* 

aal te aadarlatea a a l i l alaaraaaa 9t I t e l parl iaalar teiUlaf 
I i r t te Osdaaaoa aoatraalar* 

8. XI ia aaataaplatad I t e l I te te^aar la r r ia araa w i l l te 
da^arad araaaa aa aaaa aa a l te r arraafaaaala aaa te aada tor U f 
pradaaliaa af 80 Oal. aaraa. V i th raepaal la I te Qterralat ahall 
•paraliaa. i t ia aaalaaplalad I t e l a f la r parfaraaaaa af I t e aaai 
waxk la plaaa I t e plaal i a alaadhgr aD«diliaa« I t e Gtevralal aaalraal 
v i l l te temlaalad, aad I t e Oarriaa fiaaaMid w i l l te ra«aatlad la 
azaraiaa faardiac Md aaialaaaaaa faaatiaaa ia I te araat̂  l l v i l l te 
aaaaaaarr far arraagaaaata l a te aada t t r a i ^p l / af a l i l i l i a a te 
Na^Hgr la r r ia aad la flhavaalal aateafaaal la 18 Sapiaater. ^ 

8. XI ia rataaalad I t e l laaal amutfaaaala la aarty aal I t e 
faracalac te aada v i l ] |^ i te OcaanadlBg Offiaar, 8 | . teaia Oidaaaaa 
Plaal aad v i t h I t e Or<§iiaa aoalfaalara laaalad a l I t e p laa l . 

POX f8l flIXIf MT OSBiMIOBi 

cat PredoetloB Div., AST 
BaadjuataaBt Olr., ASP 
laduatrlal X^Tdpaaat 

Badlatrlbatloa Bd., BPC 
Saall Azaa Siv. 
Aaaonitloa Olv. 

8. e. SMIfK 
I I bai» Ord Bapl 
Aaalalaal 

idjutaat Oaaaral, Attn: Cal. Vhila 
Bacorda Oir. 

Office of tha Placal Dlraetor 
Atta: Ool. A« C.-Bari^aa 

C. 0 . . St. Louia Ord. Plant 
Major PattaraoB. ]>aBoMllsatloB 2>1T. 

• 8 • 
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TO 

• - • • • — a ^ J 

ce J^emovanduin • UNITED STATES GOVERNMENT 

, PROD SES7. DIV - DID SERV - OCO DATE: u September 19it5 

F&OM ; .i^CSIEF, AlOIOH DIV - ISD SiXV - OCO 
."tS? 

SUBJB&I: Standby a t S t . Louis Ordnance Plant 

- 1 . Thii5'''is'^fe'adT£si^^l3^t?:tte'St«;ioT^^ 
..eXaesified as a standby facilil^'i^f In cc^qpllancewitl^ p k n i . ' ' ; ^ ^ ^ b . 2 ^ - ' ^ 
'of: Procurement RegiiLation V-A') as. outlined, ija ASF CirctCLsr 2 ^ ^ t e d 
LJ. JBly 1945, the following information i s set forth: 

- ^ - ^ ^ - ^ * e f 

£. St. Louis Ordnance Plant is located at St. Louis, Mo. It 
consists of 2,918 acrep of land, however only tbat portion occi^i^:; by 
Chevrolet Division, G.M.C., plua the essential, utilities in lAich other 
pcortiiDzis of the plant are involviad and which would ba share^with other 
goTernaent agencies, are to be'|n{t^.in standby for complete operation and 
production for medium, sortillery .^lell. • , . - . ' 

b. The installation was- classified as a standby facility on 
15. AuguBVigZs. . ' 

.^' .;,/ - .̂*-. ..This installation wiil be retained in standby condition 
;̂ 'for an Inflefini'te period... This.-plazit is a part of the peacetime WJBT Re-
.serye'for the production of future'possible requirements of aediua 
art^Iliexy shell. Justifieatibai fbir. ..the retention of this faeility is 
..Cased:on the need for production capacity of .aediua artillery shell which, 
can. start producing with the least pibsslble delay in the event of another 
- eaergencgr.' •'•"•, - • A-' ' 

• ** r". :" .v.;.. ̂ . At the present.t1oe?:.t|BiLt;̂ :portion̂  of tho installatioB now 
;>!:\>.4>ccî ied ly Chevrolet Divisleiiĵ ^ G^i^vCl^ is re%uired Iqr this .office in per-
^^^^oroiiQg-duties incident to cliSs^rdown^ excepf lands which have been-
'̂ 'ô djî Lrild a ^ for leasinl: for agricultural or grazdiig purposes, 
'.̂ -iB[eî flK..of'.wliich iaay be found:Jii ̂ ih&. offic^.^ the appro^iate Division 
./^^e^eerV Advice.'conceminf. other'pprtions-of ..this ijistallatipn^idiich. 
'^sf^afg!^ be.made' available forrtiBBporary use'by other agencies, will be 
'^r^fuBtdshkl. ai a l^ter; date.''"'•'.' 

• • % ' : v^---

y ' - , . ' , = .* i . I t i s estimated, thh t 90-120 days wi l l be regulrocj-to pu* ;̂ 
.*".thiai_. i n s t a l l a t i on in to production on a substantial scaJLCiT 

5;-
• sr... 

K 

'3r; 

m. 7 i f i 

^i..•r.. 
' ^ = ^ 

.-v#t: 

^ 
'§ :f* m 

| f6rd Dept 
£^vlsioh 

lervige/--: "•• " 
• • - • • • " i - a j r - • ' * • 

• ^ : : ^ ^ ? f ^ : . • •'• 
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AT T;;E NATIONAL ARCHIV : - » ^ . « ' . : . ^ « j 

t 

f - r i / j z : .'••!?=•>:...* 

&8ii8-C^Jf^flKMO' 

.••irrti 

Lt|«8 
u.% 

ir.»«ri-r^i 

t l S.- G-..T.r •-•, T^VJ e t c . ' . eTvjfe* y i T r FSp-r-i. • 

., . . , , » . 
«MUh.a«rlNi^XMi^ ii> «!• ' t f££#V.SSCr 
Mflaa aasMaraSiif''otter 'parUoMi ar f t fa 
availahia for laaparacy BM I r alter 

•« Cl ia aaliaalad thai 8»480 
iaaiaUaUM la te pradaaliaa aa a 

FOBTW G8XV (P QBnUlCBt 

&l%»Ma .wuiaiara 

aiXL te fttffvdited ak a Iiftar 

0* C» SKXIB 
14* eal.« Qrd« W8!l« 
AaaUtaal 

ea awnwrtMmi fitr. 8 aeviaa 



APPRAISAL OF 

ST. LOUIS ORDNANCE PLANT 

(for tha t portion occupied by^ 
( the UcQuay-Norris Mfg. Co. , 

• 
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THIS DOCKET !S NOTTO 
BE RE^/!OVED ^-•ROM 

YOUR .CUSTODY 
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3t. Xoula, Miaaouri 
Jaaoary 10, 194& 

Iba Aeoooatmetiod Tlaaaoa Corperaliaa 
407 Sortli Et^Ktb atxoet 
Sb. looiay laaaoari 

la tes Ited part tf t t e St. Louia 
flant that aaa 
tagr t t e ItoQiaqHfeRla 

Beraaith la wj appraiaaX tf t t e aocBal rmOaeaaaat east tf t te 

land, land iBfroveaantaf hnllittngii aad toalldiag atmotaraa tf that part 

tf t t e St. Lotda (toteanaa OmA, koamn as Cte draoor Plarolsg Cora Flanby 

fonerl7 operated by t t e IfiBQoagMltaETJLa UunfaetinlBg Ccaqpangr-

Tte oeacaBl rapHaaaaBBt saa eoat ia fl^arad aa. t t e teaia tf t t e 

coat tf later aad aateriala (ut tf Daoeobar 19i45* I te plant vas aroetad 

daring 1941 and X9i^. 7 te raoeocda stbtar t te t a pertlcai tf t t e pXant vaa 

cflBidatad tn Augtet 1941 aad addltiflBal oaDSbraatlea aad iBatallabiai 

VB8 eoaqpletad In Saptaaber 1942. ifhilo t te parldag area aaa eenplatad 

ia Jb3y 19I43* 

t te plant vaa cnwtad fer t t e prodaetlon tf var aatcrlala aad 

aas eraotad darlsg t t e tiaa wben aanor othsr aar plauba vara la jarooesa 

tf areetlcn aad t t e vork aas perregiaed at a tdaa irtwn t t e prlceB tf xatter-

i a l and labor vera tffected hy pBramltD aaeesf prlordtiaa^ ovartloa een-

pensation« Inereasad eoat tf aaterlBla due to acardty tf t te Batarlala 

or aeoelsratad daliverleo. 

Tte vork vaa perf ogaaBd by t t e Froco CcBjstruetlaa Cospaoyj 

-adiieh aaa a temporary oonaoUdatioo tf t te aKeeutire direction cn t t e 

part tf a leadiag cesatructioa f i n In St. Louis and a atreog, asperieaeed 
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eonatroctiOQ fira fron JGanaas City. Itese were t t e FToin-Colnon Caostruo-

tleo Coapaay tf St. Louis and t te tiasawan Canatruetlon Coapaay tf Xteaaa 

City, hoth eonpaalaa fmr9 reoogolaad for thalr akllly iotegrlty aad 

ability in a l l faraa tf ceDstmstlaa. 

Tte arefalteetural and anglnaarlag aearvleaa vara by UBPaaem, 

Saaaellx Croaall & Stallcardt tf st« Loala and aa aaaoe5tated.flx«> Oiffala-

BoUat tf Detroit^ BLofalgan. Tte operator tf t t e plant vaa t t e BeQoaT̂  

Bosrls SSaBDlacturing Goopanyy a Delamoro Corporatlooj Xaeatad in St. Leui8» 

idio teve a larsa pOUnt tf their oaa in thia ocamunltyf prodttolng aatoaotlva 

platen rinQB. 

Tte appralaad plant vaa boilt to aapplewant t t e aork tf t t e 

St. Louis anall Araa Elaat iriilch la locatod Iwmadlataly north tf t t e aP" 

pralaad property^ and vpaa ahleh aaa looatod for this parMmlar plant, 

t t e railroad evitohlag faelUtlaay poaer plant and goramnent flre fight* 

ing faeiUtlao. 

The anall Azna Plant, aa veil aa t t e Araoor Plaraing Cere 

Flttit aere operated on oontlgBoaa poropertlaa onder t t e dlroetlon tf t t e 

Grdnanea Departnent tf t t e Oolted Statee Amy. Tte addrees tf t te Araonr 

Piereing Core Plant vas 4<XU Slaasra lane, St. Louia, GSLaaoorl. 

Tbe engineers, arohltocta and eootraetors vara '»-«»**.«wi in 

their use tf materials by t te regulations tf t te TShr Prodaotlon Board. 

Tte best building In thia plant aaa t t e ISala Building, 

vhlch Is a one and too story tevtldine tf brick, eonereto and atmctmal 

steel constmetiOQ. This bolldi&g Is tooan as #1131 I t iaeloded the 

oora plant, screw aaohiae roon, tool and die shop, Inspeetlan roon and 

kindred faci l i t ies . Building #1I3C Is the oarehouse building. I t vas 
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a ona story and TwaaaeirtTV* .varehnwio hnUdlng alth railroad tcaate In^Lda 

and ootalde tf tb» building. Tte finiahad prodaot vaa laapaotedy patiead 

and packaged In thia bnUdiag. Tte baUdlag, Itaalf, vas entiraly tf 

firana ooDstruetion vltb atroctorai ataeil eolaate, almetuial ataal rotf 

baaaa aad eenorete fotmrtatlon. Tte floor vaa tf eoacreto. 

Boildlng #I13«2> vaa a one story and aaaaeniiw furaaoa balld-

ias* I t IneJadad a large aimwaltng fanaea rooa vith atael taiq^ariBg 

facu l t i e s . Tte teUding had an lacterlor loading dmde boet no diraat 

railroad facilltiea* 

Boildiag #13>4 vas a labaratary taUdiag that ted baan 

atruetod £ran aa d d hailrilwg that vas en thia orl^Lnal adto. Share 

too guard hooses, a stacGL atorage shad aad a Utnid atora^ ahed. All 

tf ahlch v i l l te deoorited in detail harein. 

dare aere no vinMnifll eonatsniotlen prohleas in ocnckaotlon vLth 

thia work. Tte plant aaa centrally located vith adequate zailroad i t e i l ^ 

I t los . Moat tf t t e ground aaa virgin soil aad t te terrain la fairly r a i l 

ing. Tte plant haa ready aooeas to d t y ateoats, seaan, Uifrta, eXaotrle 

poaer aad tna tkMuiaportacUiai. 

I t i s located in what i s knoao as t te Morthaeat Indsatrlal 

area and there are aaay plants in this area, dne to Uie aecaaalMHty te 

t t e hoaee tf workers ate ware oagl/aytA herein. There aare ao anaanal 

strikes or labor disorders that seriously interfered alt^ t te progresa 
labor 

tf t te Gonstruetion work. There vere t t e visual JurlsdlcrtloaaJ/dlapntes 

bat nothing t te t serloosly interfered with t t e early eoD^ljetloa tf coy-

structlon vork. 

# 
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: a 

Ttet t to boildinga vara a l l started in 19«L and aaqplatbad 

aboob t t e fllMLa tf 1942* 

Sa flgoriag t t e Bwplawwnt Baa Goat i t nooild te 

t t e trade being pax-faaad I j Soloa Ittber« Matera tf tha i M r i e n 

t iaa tf later aad in aeaord vith later nebaa agod nOao tf t t e 9t* Ionia 

Ba^imag fradaa Gooaell* 80 ovartia* p^fsanba am raqiBdxad. 

That fiva 8 tear daya eenatltota a vaek and ao preadana 

are to te paid far labor or aatarialas 

Itect ear 2aad qan t i ty paioea P^OOi. jab alto prarvadO.* 
1 

That Job aoata tor ganaral aantsraotara aad aidiMCteibiaatfln 

are to te figured an a eeapativs baaia. No paloae ara to te la aanaaa 

tf t t e iRnr Arodootlen Board celling aad no penalty addad for tha aaaralty 

tf later or i ta Iwrfncrtawty, cr adB8titttblfln tf aatarlala otter t tea tlia f p 

ataadard aatexlala er tteao aaed on thia job* Tte prleas ara teaad en 

-ttia prvaailiag anhwhrtaa ta tf DeeeodMr̂  19iA$« 

A31 aaaaannente are baaad on Bbr Bepartneot pilaaa In^kid-

ad in their Xodaotxlal I te i l i t laa Zanntory# 

Had and land amarHrBBttPtot 

Tte laud oGoprlains t t e Sotteor-Boasia Plaat or tba Anoor 

Fleroli^ Core Plant la aade up tf tvo traeta, aaisly t t e piUnb araa pvepar, 

idileh i s located on t t e Seat tf aLcsaars Laoo, and the othar la a perkbig 

area ahidi lies entirely vest tf Siaanaro Zona. 

t t e plant area proper la deaorlhed as fielloaat 

Beginning at a pdnt in t t e Beat line tf a jvlvata road ^ ^ 

30 feet vide, vhich East line i s t t e Blast line tf U.S. Survey 3331, said n 

beginning pdnt bdng 20 feet norttealy along aaid Eaat Una f rm t t e | 
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Sortb liao tf a rlght-of-vay oaBenent, eaid eaaaaaot being described in 

deed raeordad In Book 2956, Pnga 23, in t t e records tf t t e Beceedsr tf 

Deads for t t e City tf St. Lonia, JCLaaonni tbanoe Ifarth 29 deereos 21 

mimrbPfl East along t t e lest line tf said U. 5. Sxurrwj 3331 to a pdnt , 

aaid point being at t t e Intaraootlon tf said iTest liae vith t te Scutb 

line tf a aldaaalk along t t e Sorth sida tf Slaard Avaaoa boteeea flood* 

follea Boulevard and Siaiauai »s lane i f said line imn projootad eaat-

vaxd|thencec eastwarcOy along t te errlBtlTig VoQaay^ t̂osrla boandary feaoo 

to a poiat lospredaataly 10 feet fron t t e eaoter line tf tb» Qowaisaaab 

oaoad apar traak vhich aorraa t t e St. Xinile Gkrdaaice Plaati theaea along 
I 

t t e ..boundary fence ahleh la paranal to and igprnrtiwttaly 10 feat dlstaat 

t r m t te center line tf said msm track and tf « I d a ' track vfaleh ends 

near t te aoothaast cmruer tf the Cora Flaat Bdldlag| exoepting, hoaenrer, 

t t e feooe-dnolesed Oas Sister JSouse arsaj tfaenee aoutteard along t to 

boandary fence to a point in t t e BQrtterly line tf a ad tc^ track eaao-

aant, described in Deed Book 2956, Page 33, C i ^ tf St. louis Beeorder<s 

QCfleaj thenee along aaid nertfaazOy line to a pdob ia aaid Una 325 fvet 

easterly IToa t te vast line tf JIaSe Scasrsgr 3331 idxl^ la t t e Seat lino tf 

Siamerls lana, a private road 30 t^tit vidaj thaoee Ikvth 29 d^prees 31 

alnizbes East, a distance tf 20 fOebi thence Berth 60 degreee 52 dinrbes 

TTest 325 feet to t te polnb tf beginning* 

Tte perking area la desorlbed aa foQlaaai 

Lots 1 to 28, Ineludva, Block 1, Dougherty *e Qoodfellor Avanue 

Subdiviaioa, in City Block 4347, tf t t e fia^ ^ g^. Louis, iliasourl, to

gether vith abutting alleys aod^Htearbs to te vacated. This area is 

further described by aeets and bounds as fdloasi Beginning at t te point 

of isbersectlan tf t te Korth line tf Sbnrd Arenoa and t t e easterly line 
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ij tf Qootf ellov Boulevard aa aidenad| thenoe oeataardly along t te northerly 
I; 

ji line tf iOaard Awenna to the veaterly line tf a private roed kooan aa 

SieBter*s lanai thenoo aouihaardly almg t to vaaterSy lina tf said Siener'a 

Xana 180 foot A iadiaa to t t e Una tf a private allay along Blocdc 1, 

Doughntyta Qootf all car Avmme SobdlTlsian} thenoe ventaardly along t t e 

Una tf aaid allay to a pdnt tf inberaoetlon vith t to eaisterly Una tf 

Ooodfelloa Boolovard aa vldanedj thenoe nerUtaardly along t to aastarlj 

Una tf Qocdf d lov Boulffvard aa widened to t t e aorthegrSy Une tf Elrard 

Avcnna, t t e pdnb tf beginning, a l l in t t o City tf St. Louia, Miaaouri. 

I te aoraaga en t t e plat in that portlcn tf t t e ground dedgnat* 

ed to te in t t e plant araa proper i s reported to te 11.^5 acres -nhich ex-

elndaa t to portion tf pofbUc hl^nny vidhh vaa f onaerly t t e property tf 

t t o City tf St. Louia. 

Tto aeareaga la tiie parking lot , vhich fronts on Elanrd Avo* 

nao la 2.302 aoroe. Ihls perking lot or plot tf gromd vest tf Sieaar's 

Laos, vas aoqdrad by t to govenaBant in 19&2 and in 1943* Btfore t to 

govenoHait eondaoDad i t and aoqdrad I t , i t vas a regular street in t to 

City tf St. Lods d t h i£bout 23 saall lots , nost tf vhldi bed saall 4* 

5 and 6 roon bongaleaa located thereon. These henea had aeeers, vater, 

aldeaalte, electric aad gas f t tdUtles, as voold be toied on t to average 

d t y street , ziearly a l l tf those hones vere oooapled by oners . Zt vas 

neoeesary for t to govemnegt to f l ls a declaration tf taldng In most 

instencea aad acqulTe thia property t to t has since been used, as an 

autenbblle parking lot for those eaaployeea vho drovo their eara. Sto 

parldng lot vas surfaoed d t h aaeadan,, boBvers and s ta l l aarkers vara 

inatallod. Drlveaaya, lnirt.do flood lights vere provided and the antira 

ajrea vas eaelosed vithin a naoHsllsaible faoce. Ooards aad «fft*̂ i»Mn 



vho vere hooaed in a guard boose Just d t h l n t t e parking l o t , avpervised 

i t s use. At t t e pt'osent t l a e fitla parWng lo t I s not in use bat i t dooe 

adjodn Ol Indus t r id plaBt on t t o Sooth. 

Tte propes^y i s aivied uuraalrioted. I t does not haw raUjroad 

fac iUt ies but i s aooeadbla to bus seam lee and s U pobUo ut iUt lea* 

SdaHar properly l a awaUahla a t t t o jvioa tf 837*50 per froxt 

foot and th is la t t e valas ab vhldi I v l l l ^qpraisa th i s parking lob* 

fida vould te for t t e entira frontage en Sbaard Aveano. 

X reeo0site t t o fast that when t t o govemnent aetidred thaaa 

la ta they acre ladividBd l o t a , iqproved d t h indlvidnal hoosee, ddah 

hooses tove been laeiwad. Ihsea hoosee oartainly added oonelderable 

valne t o t t e pivt>ai'ij> that i s nob t t e r a todqr* I also reeogolse t t e 

foot that t t o govanauat aponb tetsaea IS and 19^000 doUara in aaklng 

iagproveaants that voold allov then to aatlafactorily aae th is property 

aa a parking lot and cndose I t d t h fences, build drives, ins ta l l Ughta, 

e t c . The replaoeamt nev cost in thie acpaeaiaal for t t e vork th i s 

groBod use roiptiiaA i e 815^000, but In my opinion i t does not add a a ^ 

thing t o t t o value tf th is l o t today, over and above t t e value tf $37*50 

per front foot. This valnactlon in ay opiaion, establistes t t e valao tf 

t t e parking lot tf ^ ^ ' 03'A" front foot at y37.5G.....431,922^50. ^ ^ ^̂  

Tto ground In t to aaln |ilsat vas owned and used by Industry prior to t t o 

present oeeupeney. I t had railroad fae lUt les and vaa aonod for Industrial 

Tto buildings r t f erred to In the Core Riuxt above are located 

closely together and that portion tf t t o land area not oceupid by bd3do 

Ings ia used for parking lobs, railroad fac i l i t ies or landscape. 

This plant, as i t i s at present laid out, i s depeodaat upon 

• •*• See Page l l a 
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aeny facilities that originate in t to Stoll Azns Wmltlona Plant. 

Steaai 

Steaa is jrovidad for t to 2Sdn Core Plant bnllding by a 190 pound 

h i ^ pressure Une fircaa tto dlstrlbntion systen tf t to 3aaU Aram Bonar 

Plsnt, end Srca. there i t is distributed throu^iout t to Axstour Plareiag 

Cere KLant by a 40 poood pressure Una* If this property Is to te aotXd* 

arraageoeats nust to aade for d ther a nev source tf heat and ataan 

poser or for t to aetering tf servicoa for t to new osaers. 

Bbtar ia nos aimdiad by naaaa tf a diatrltetloa aysban in t t o 

Staall Araa Ilaab. If this p l ad la add , amngaaente voold d t b a r have 

to to aada for a uem soorce tf aoppSly or tenm a aeter aarvloa tbroagb 

t to anall Ax98 Plant. 

Eleetridtyt 

SLectrldty ia supplied fron tto Steall Axns Poser n a n t . This 

ooaes Into tto zaaln building la t to Cere flaob and £ron there i t ia dia-

tzlhutd to t to other btrlldlngw tf t t e Azaour Pierdng Core Plant. 

natural Gasi 

liabural Gas is aoa suppUed fron t to distribotlon OTatan tf 

tto Saall Azns HLant into t to aaln bulldtag tf t to Amour Hesdng Core 

Plant, froa this point i t ia distributed to t t o other boildlngs. If 

this plant i s soGbd for private use, arraagecBents v l l l tove to to aada 

for service fron tto Stean Aras PlaaA or arrangeneDts vonld have to to 

laade for t to use tf art if icial gaa that vould cone fron t to gas ooopany 

aains in this vicinity. 
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Ballroads 

Bailroed conneoblans are senred to t to Amour Rlaadns Core 

ELant fron tto xallroad faolUtiea In t to aaaU Axaa Plant, aad a l l 

sdtohlng tf eara In t to appraised property i s nov handled by amy 

loccBotivea. I t i s tme that a l l tto traote on t to apprslsed property, 

aa veil aa la t to St. Lads Ordnance Plant, conneet vp d t h t to aaplt 

faciUties tf t to St* Louia Terdnal Railroad Asaoelfition, and ahote 

rijiht tf vey toachaa t to flgppraised property en tto Sost* Bosevtrj i t 

has not been govemental poUcy to allov t to engLies tf t t o St* Loda 

Toradnal Bailroad Association to trBvame t t o raUa tf t to St. Loda 

crdaance lOLanb or t to Amour Piercing Plant j nor i s i t practical cr 

posdble, a t t to present t ins , to aeSsa a direct eaanaotlon fran t to 

Anaoor Plarcias Core Plant sdttdiea or ra i ls dlareet3y tc t to fadUtlaa 

tf t to St. Louis Tandttal Ballroad Association. 

7our appgralser andarstands t to t eooslderatlax la bdng given 

to adding additional growsd to t tot vhieh haa already tocn estabUi^Md 

as belonging to t to Core Plant, in order t to t proper tomoats alfifbt te 

aade fron t t e Terminal Bailroad Aseodatlon to tto rails en t te Cora 

plant. 

Tdephoneet 

Tto fresenb tfn,ephnno fadUt le s are caned aad vere instal l 

ed by t to Azay. TelephooeB in tto Core Plant are cosaieetd to t to sdto2»-

boerd tf t to Skaall Azns landtions Plant. Eceever, there are pObUo t d o ^ 

iss.(Xi& f aciUtiea neatisy so t to t direct conneetlons oouild to aade d t h 

ai» llaaa tf t to Sootbeestcm Bdl Tdej^ione Ccastany s^^sten. 
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ifeart tf t to xaeilitlas eodng £raM tto Steal Ama PSantj sofih aa 

a taaa., tdephDna^ sat poaar, ate*, oonla tbroa^ a biHwiai firaa tba 

Poaer IlaBb tf tto SaaOl Aaaaa Plant. HdSa year anpralaar baa gima 

aonaidflntlan to tto ruplaciwwiii aavvalnas tf tbaaa ftwytlttae la 

aaetbar pertiett tf thia raport, to fada that a fitadb abatamait at 

t d a potat aa to t to liatbad farrflltlaa tf Itta Cora naat la naaaaaary 

far anyona ofwtstdarlag purobaaiiig tbaaa £adUtiea. Ha aUl bawa tto 

pac>oblan tf tto gflTOKiaaauL gidag a olaar t i t la to tto Ind ndav t to 

foregdBS drewatawrBs^ or d i l to fbead d t b preddlag tton biaaailf 

tbronc8^ porl'vata er pdhlio aarvioas* 

Tonr igprrlBar baa eonaddared HiimeHWis traeta tf grooad i s 

tto Borttoeat Induatelal dlatrlob aad baa apfcaiaad |no|Mii'ly dtirtn a 

radiaa tf 1/3 alia tf lto Amocv PLaredbag Core PXanb. land dollar 

to ttot tf t te appraiaad properly la avall^fala today aad tta aarkat 

tnlsDe theratf Is $Q«30 par aqpsra £oat* 

In this aaia plant oDpea tf t to COM Plant, tto Axaor raeorda 
shoir tbst tham am 499,05 square feet ( U.465 acres), and on the basis 

of 30^ per s q . f t . , i t would have a t o t a l narket value today of. .$149,82ii..P0 

lour apiraiser undarstaada ttocb enrodnataiy 8$O,O0O*OO 

vas spent by tto Axay on vhat la oidiBaniy oonaiderod land iaqawv*-

BNKAB tdtieb iaolndod, grading, ataaping tto tarralB, i.e*, preparing 

i t for i ts present use* 

ApprodaateLly 831,000*00 tf this nonay vas spent on tto 

BBlB plant dto*In. detesaddzig tto faregdng valaos your appcdaar 

has given eonaidaratifln to ^Maa iaprorvcaanta in tto valaaa tf tto 

ground ttot to has aad . Ibis valae tf 30 oents per aquara foot. 
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iaa^ Asawda do aat abas t te diaftanaa aSaog Baaed 

tto aer odjftlBg 31)W tf OeedftOlav and aaflBtaa laa»« QtlyBlim 

atear t d a dlstanoa to to t$im/i/*e «iia dlataaaa la t to oia tbat 8a 

aaed ia thia agpfORdaaX. 

ahoold any idava aariio' aoit acafibaA tbla fUBBvtf tbm t t e jBlaa tf 

837«50 par fteal ftot ataaiad to aatabaiaad^ togalbardiai aagr yaddea la 

thia taiBl diatnea. 

Ito aaaa owMtlflii appSiaa aa to tto yro»wt»y aaat ef aLaRsaea Xaaa 

nd ia torada daaivteted to t to Ibda naatt ibna* 

Azacr raoerda abov tbda aoraaga to to £U4d$ aoraa ddsh la t to 

aqdvaiaat tf 499,425 aqanea fttat. awoOd tbla ia tal araa to protaa 1»» 

oenreat «a any ftttera aoroey Ŝbm padto of ^ por a«anea foo8 abadd to 

appOiad to any eearoetad total* 9 
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KJHBXOS n 

BPnggQS* amitfTUBBs. B I O . 

All vadata baraia dMoa i ^ Baprednotioa Bear Coat laaladaa a l l 

^ oootSf aeaferaobeva faea, arehibaetaral and engiaaavlag faea, eoab tf 

sbnotural ated* baatlag, plvnblng, alactrio Ugbbisg, e tc . , la eadi 

tallding* 

Tto toBsiala* railroads, fences, valte, etc*, eotaids tf t to 

buildings am oonaidarad aader t t o siftijaet Toasahald Xtatpporenenta. 

Bin22}ZHO #113 • CGB5 BUCCZBO 

this baildlBg oonaiata tfi 

1 • Satan aaehlna roea 

2 » fool and dia abopa 

3 -

4 -

Thara are f i r s t , sacend aad third floera. Iham is a etfeteria, t d l s t s 

aad loekar faaJUtite far eolomd aad dd,te aen, aod odored and abite 

vtiwa* lto teildiag bM aa oatslda dlisttnalatt tf 458'9" tfy309'3** 

Tto floor araaa are aa foUosat 

29,530 Btsfoan ttiat • Baaooanb 
348^634 SiQBara feat •> 1st floer 
1 7 , ^ SViaro feet *> 2nd floor 

5i978 Sqmara faab * 3rd floor 
5.368 Sisaare fact « Oovarad sberaca 

A t o t d tf •««206,815 atcssn feet 

Tto besoBent atory hd^i t i s U* vhile cn Hxa f i rs t floor, t to 

ataxy heii^ith tf t to oast part i s 35*, t to aiddla 23' aad t to vest part 11'* 

Tto aeoend floor stcwy h a i ^ i s 13*3", and t to third floor 

hd^ t t i s 12 *. file t o t d nsaber tf euble feet i s 4,965,€t34* 

In t to baaeaeat them la a rdzif orod eenorete dab on tha 
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gmadf on t to f i rs t floor 88K tf t to floor araa aaaalata tf eonerata 

alab en t to ^raond cr ca a aaad f i l l aapaalaUar prapard far tbia 

Tto aaoond aod third flaers am rdafurud ccaarata auuftta d t b oaaamta 

i 

4 

7h» floora flaiah ia t t o baaeaaat l a tf oanenb] on t t o f lmt 

floor over 2/3 tf Um area l a oevard aUb vned hleote. fiie teOLaaea Sa 

oenenb and a t a d plata grating aad aaptoOt tUa* 

Foandatlona ton tf raiuforud oonarata aprcnd footlag laidBr t to 

oduBto d t b redaforead eonerata apaadrd wtSOs firea oolom to aoilaai* 

Sto s tma ta rd fraaa for this tolTdlng la tf a t e d oelnBa and 

truto, t to eortarlor vaOl la tf brisk vnftdabad an t to inaide^ eocoepb that 

tits aalls In t to toUeta, loekar aad eafabaria bcva atraotard glased t i l e 

Ito deaigid floor loade in t to basaaeat aro 1,000 poonda per 

cvanra foot, d d l a t t e f i rs t floor ia daafgiad far 2,000 pounds psr aQoare 

foot* Tto sooond floor Is rtaiii1,gw>d for 3 ^ peanda, a d t to third floor 

for dc pounds, aad t t o rotf for 40 poaads. 

Odt baatera dtfih radiatara cparafta oa ateaa fandahad by bast 

froa t to central heatiag u d t froa t to Staall Ame Plant. 

I to lij^xte are a U flaureseanb* 

Tto rotf deck i s precast eonorato a3ii^ on a t ed purlins, -AUa 

t to rotf i s a 20 year gaarenteed tar aad gravd rotf d t h ae iasdatlon* 

There i s a l i Ton Clsvdand Iran Rail that travels ovazbaad 

along t to center tf t to seres aanhlne roon* Oiera la a 3 Tion b d s t In t to 

marM.na repair degpartaent ia t to Sootbeast eomer tf tto ^^^''^Inc end a 

5 Ton crane over t to loading dock in t to Korthaast comer tf the bdldtng* 
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Tto Cora boildiag vaa vaaA for t to prednotion tf 

Cores ddeb am aade largely d t h aoroir aafthlnaa a d t to aaia 

-Uila bdldiag vaa dsvotd to hundreds tf aerev aaohlnfa vbleb 

tf t to overbed oraae diicb broog^ lar^a soHpliea tf 

Tto Banal BqplaccBcnt Baa- Valna tf this hnllrting is 

Pierdag 

parUca tf 

nam fed by 

te aadh 

>43.,8254t000*0li 

BBggniQ ffU3A » OBABD B(XIS8 

Thaeo hondlnga vere zdaf orod oonemte stroctaros rtedgtad 

aa aa operatiag poiat for t to gaarda la ehaz^a tf t to pvaalaw* 

vam tnmstllaa aad laspeotion fadUtlea typied tf t to fad t i t l aa 

quired by ti» Aodliary Polloo aervioe in t t o varioaa aoolbion ploata* 

OenaraUy tto buildiaga vam tf»OBt 9* fai^, cn oonomto feondai-

tlena, eonorate rotf, tolek valla about 3 ' bic^ aad above that ê laaa a l l 

aronod ao that Um guard vould hare a dear vlsv ia n y dlreobion* Xtom 

vas a toUet, ofiCios and valtlng rooa ia t to prlaoipls gnard faooso at this 

plant* 

Ja Bdldiag #1331 tbere vem 1,665 equam feet and ocntaiaad 

15,766 enfalc feet. 

I t tea a ReplaBenenb Bea Cost tf.......,8 32,000*00 

BHIL[anP113B 

Building #1133 vas tf aloilar deslga aad constmctien to that 

tf Building #3134, e z c ^ that i t lackd t to adddstrat lve fadUtlea* 

I t eontaljss US sqosro feet and 1,694 cubic foot and had a Bbmal Beplaoe* 

aent Bsv Cost tf*. * . • • • • • 8 3,100*00 
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BOILDIHG #1330 «- BARSE0U3E 

This Is a frame building on struotuzal sted e d a m s and 

trusses. Tto totd floor area is 155*7* by 155*7". €b tto first floor 

there are 50^SS^ 8q:aare feet, on tto aeaaanlne, 4,296' and on tto third 

floor a guard house d t h 59 eqnare feet, asking a totd tf 54,568 equaro 

feet. 

Tto story hdghts on the f i r s t floor are 27*4" and U*3" , 

on t t o aeazanlne t t o story halght i s 16 *, vhile in ttongnsrd house i t i s 

8*6". Tte cublcd content i s 1,659,528 cublo f ee t , l t o bd ld iag contains 

a anall e t fe ter ia , locker f ac iUt i e s , toUete for o d o r d end vhlte aen, 

and co lo rd and idilte vceun. I to floor construotlon on tho f i r s t floor 

i s reinforced concrete slab on t t o ground. There i s railroad bal last aad 

r a i l s on t t e s d t c h track t t o t comes Into t t o building. Bie aeaaanlne 

has tongue snd groove flooring on v o d Jo i s t s . Tto f i r s t floor i s tf small 
and 

saoonts tf cemeni/bitUBlnous topping, d t h BiS tf t t o area being covered 

with wood blocks. I to s t ruc tu rd fraae of this building i s s t e d cduans { 

and s t e d t rus s . I to foundations are tf reinforced concrete d t h apread ! 

footings. Tto spandrd valls are tf reinforced concrete idiUe the exterior 

of the building consists tf vood studs d t h aheathlng and elding on t t o 

eacterior and shiplaps OR the inside. Siere i s no insulation in t t o exterior . 

walls. There i s structural t i l e In the valls tf the to i l e t rooms and pres t - I 

vood and plaster board in t t o locker rocns, eotry, e t c . 

The designed floor loads for t t o f i r s t floor i s , approd-

mately 75^ will take care of 1,000 pounds per square foot, the balAnce 

2,000 pounds per square foot, t t o sezzanlne 60 pounds and t t o guard house 

60 pounds per square foot, lhe heating i s through steam radiators and u d t 
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radiators d t h fron t to oantrd plant frcB ttM St. Laois 

^^ 

OrdnsBBt H n t * Sto U^̂ xba am aU flonrascent. Tto rotf deck oenotmo-
yellow nine 

tion is tf 2" tengae aad groovo/oa a t a d porlias oovarad d t b a 15 year 

guamsted tar and gravd rotf. There le no rotf iasdatlon. Thia 

stmotum v n provided d t h omaa rails and a eonvsyar tbat eortiends t to 

f d l length tf t to boildiag* 

l to B a n d Heplaaaawnt Baa Cost la 8354,000*00 

This bnllding i s siailar l a daalga to that tf t to mu?etouao 

Building* fida building ia 263*7** by 117*6"* Zt has a baseaeat thai 

oontdTW 14,836 sqoara fast* l to firat floor o<vitalTa 30,973 a/pmta tmA, 

aad tto aeoond floor ooataiaa 4,4%!0 sqMsre foot* This aabes a t o t d tf 

49,£99 S(piare feet. 

l to story height l a tiie toseaimt Is 1 3 ' , on t to f i rs t floor 

on t to north elsvstlon I t la 10«5«, t to aiddla 27* a d on t to vast 19*0". 

On t to aeeood floor i t ia 9i!6". Tto t o t d cuhdod oentent i s 961,997 

eublo feet. There i s a eaall etfeteria ia this boildiag* I t h n t d l s t 

f a d U t l m vhlch iTrlwIo ahonera, aiak, lavaterloa, ate*, tar i£vLte aod 

ceOLord asn aad fOr vhlte and oolsrd vonen, and i t also h n lockers for 

Floor constrcctlon in t to baseaent i s rdnforcd ecnoreto slab 

on the ground. Tto first floor la reiafored ocnerete slab, **«i-f tf vhieh 

is on sand f i l l broueht In by t to govenaant, aad half on spans tf r d a -

fared eoecrerte slato froa t to beea to vai l . 

lto second floor i s entlrdy tf vood Joists aad vod floor. 

Tto floor flnlJd) in t to baseoeRt is ceaent tddle 8& tf tto area on t to 
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f i r s t floor i s a o d blatie aad t to balaan tf aaifaait. 

&a latll eoaatmoUaa l a t to haoaiiam la rda fc r ad eeaereta 

Qaadrd aal l toariag ea ecaarato ftotiaga* 

Ito f i r s t story oeasists tf a o d stads vltb fftteathlng cn t to 

iasida and drop eidiag cn tiia aBbevlevB Bo laadabien ia a a d ia thia 

t 

Sia floora ara d a d g i d t o oany 1,000 pouada l a t to •!•••• , 

500 pounds ea t to fSrat floor aad 50 poonda ca t to aanwid flacr aad 30 
I 
I 

powwto OB t to rotf* 

Basb ia tb rao^ v d t faaatam, pdpa s d l a and ordiaary radian 
i 

teara* Sben ia froa tiia oentrd plaab oa t to Grdaanoa pnptorty* 

Plaaraaeaab llf^itlag f t x t a m throag^unft* 

Betf daidc tf a t a d I beans aad etbeaaaaH porlias d t t 2" vod 

sheathiag, vhila t to rotf i s a guaraabad 20 year tar aad gravd rotf d t b I 

ne iaaulatioa* I 

Ibare la a 1300 pood oagad^ davator that cpemtas Sraa t to 

baaenant to t to f i r s t floor in t to Sast half tf t to boildiag. Ttam am 

anoaroua craan,9of v b l ^ faava 2,000 pound eapad^ , 4 vhldi ham 1,000 

pound capadty, aod 12 vtdob have 500 pound eapedty* 

l to rcvaal S^ilaoeaenb Bea Coat tf this 

bdldiag ia 4 175,000*00 

BUmgHQ igll3B - lABOSATORY BTTEIPIBG 

Thia is a bdldiag that eoElstd on t to d t e a h n t to fiomaaoa^^ 

bought the property and has been aado over to a leSbcsfatary bdldiag aai t t m r 
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am vary far ladloatleaa tf ita crigixal aaa* 

Tto baildiag oBalatne 4,578 altera feet on tto ground flaor 

araa» tto anall ama ia tto bneaeBt ooattalUB 353 aqaam tu t^ 

Tto first floor story h d j ^ is 14*9* and tto bolldlng ocBcbdaa 

302,246 ouhie fast. Ttam am toilate far 'ridte aen mA vooan aitb loekar 

fbeiUtm* 

Sto ftrab floor ia mlaforod etaisFeto dab oa a f i l l , sad 

tto ftttlA tf tills floor ia tto gaaoral araa, is tf asiibalt tils* Tham 

ara oonemte ftwndatlcna aad vBl3a dtik belafc atom. This bodak ia 

paiatd en t to laaide tf tto first floor* 

Tto baaliag la fa»datod tfarotq^ redlatcm nd a d t hntero 

vitb ateaa frca t to caatrd plaKb* 

Hooreaeant llgjibing tbron^ioab* 

Sto rotf dask eeaatsuotln la rvlafaroed ocaersta slab and ia 

eopamd d t h a 20 yaar goaranboert tar and fipwad rotf, d t b ao laadatlca* 

Tto Banal A^aeanaab Bnr Cod tf thia 

bdldiag i s . * * * • * $ 27,50ewoe 

fida tartldlng la 30* by 128 *, aad aoabdn 3,S60 sfpiara 

I t b n a tedghb tf lO* and oantatna 36,100 cedAt fool* Ida 

io osd aa a a tad ahed d th naet tf tto floor being n tto aarthf tto 

fk«ao is tf vod edaaaa on oeaoratopiara* Tto atriaelurel Sraaaa la vod 

aldlae «a stoda* Thar* am iasandsooant llgbta. Iho rotf doefc is tf 

oad Jedtfta and shoatMng d th a eaaranbad 10 yaar roaCins* 

Tto Maead HatOaonanb %ar Coat tf this bdldine 

la • > •^ 1,600*00 
otrits -%o. 



Sbia bdadfaog i a U t ? " s 32* a a i a a d a t o t 139 fliSiKit Iteit* 

Tto fTillHtng b d t f i t Uk V* aod tea a ^*«v«»Tt 1r'1i%nTrt̂  tf 1^935** fba H a a r 

l a r a i a f l i r e d acB03Pata s lab ca t t o yr̂ MHtf v l t b a caacat f t n t d k fta 

afeyaatafeal J>ma« l a tf a a d atada « id a a d aldiaga Tba v a t f da tk Im 9 t 

vead ndCtaw aod .dMbbtaiag e o w a d aiftb sdawboa aMi^flBs^ v d l b 8̂  3bB 

I t e Bcgnil BcpilaoaaMA B n coat tf IMS baiSdi i i ; 

VMNM ninftf^ tf jSMttibUdaa abaaa ca jfrfltifftfrtii aod 

jftaaa i a t t o JtOatitiUX f a d U t i n fiqpart pNsasad by t t e fkop Sayoap^ 

s t a d l d by yaar ^ppaaiaar aa t t o «a««Bw« 

i ^ a a t t o a h a n da te aad abaarvaiUa to fladg t t o m i l i i n ia i t Bar OWib t a 

to aa iPcfllwnt 

~" ^ ffl jf i ita ljWfltrf8P 

Ana Sf̂ ifiBBiglO 

B M A I sad Boadsaini 4flyQ0Qiitt> 

ZatoracnEasiaatiAai ^yataa 8U$OOatO 
atobttoapa uan tumm 
n t 9 laam Syalea 9|200«90 
Sdapbcac Han iflg f̂lp 
On ailm 5#ifiB«00 

lixnm 7 J 1 0 0 ^ 
BKlaa 27,3b0wOO 

« » »« 8a«8,50O»flO 
»QB19» 
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Tto arehiteeturd fees aad onglaeer*a oost ere laoluded In tto abort I 
i 
I 

U g a m * 
Totd tf Sched&le n $2,437»000»00 

New new 
A t o t a l HCnal Boplaooaant^Cost tf t t o i t eas U s t d abova iadodlag 

'ket mlna tf t t o ground aa tf Deoeator 1945* la . • .82,618,736*50 

:&iur appndaer i s a d v i l englnaer and generd contractor and has been 

l a bualaoas In t t o S t . Loda d ia t r l e t for arar t h i r ty ysam. Be i s tmiMnr 

d t h building costs and has u a d t t o seae kinds tf building aabarials , ea* 

plOS'd t t o ssfflo sub-ecntractom t t o t vam vofA in t t o ereetlan tf these 

boildiaga* Be la faaiUar d t h t t o oost tf labor and as te r la l s aad eondi-

tlons t t o t s l0A to eapeotd under t t o praaant day bdldlng conditlonB* Ih 

aakii^ th i s tfonoal tepleeaoent Baa e i ^ n d s d to has stndlad t t o "aar Sepert-

aant I t o lU t l e s Ibrastory" on t t o Amour Rlereiag Core n a n t and has i&-

speoted t t o prodses and has dlseussd th i s net ter d t h thoee In a podtlon 

liio have koowlodge tf the plant. This appraisd Is baaed on his observa

tions of t t o structures as ttoy eaist today, and he has visuaUaed then idien 

they ve re bui l t . 

Thia i s to certify that I , Uelson CanUff, have exaniir.ed the above 

described property, and certif;. to ^-alues ahosn herein. 



tost tf t te paaa* mm aasgiaataA la IdU* n d a n parts af tUa 

pod late cpamliaa at difftocd tSan* Aa aaat parktiv l i t aaa 

ptebd la 1949* BcpraaiBbioa la tida aaaa say aat to aaaawd by-

i t ii:ix te uacnaary ta Bnpay t te n a d t tf Utoai latliai a d atadtr 

parttAdbar bdldlBg* 

A13 Oan Pteab la a tolel^ mttH aanBmta abrntan tiaat 

andar aacaal owaittliaa aeo3d bna a laag Uf^» St aaa aad 24 baors a 

day^ 6 diQa a varic far asvatai yam* I t dan not atoar aadi aaav tetb b(^ 

arnam tf tida baary dadga aad tto bany aaa i t a n pA te la Ite afaart 

^aa tf t i n a d fcr t to fartbar roaaea ttot i t s a n ia Ua i t d hr i te 

irapaafiiiaj upn t to partlsalar pftaat AaUi t l n tf tto 81* Xada Oribiaiwa 

Hast, i t abodd to ohargad d i b a n t e tf daprfdableoi ia tto aaaaa* tf 

lot aad^tte d^gadatad vain tf Bdldiag #333, la .Sl̂ fiaSaSOQtaOO* 

oa l t o gaard boon , #323-<d aad B * Itaay a n ataate 

b«ildia0t« t t e i r o f ig iad dedsB v n tf ooaorete, a t e d aad thay 

v o n ar caeaadva a n * Za ay o p d d n t t o n t a tf dajaaailabln va«3d to 

IfliC* Tto dapiwlalai valas tf 

Oannd Boon #133A l a • • • • . t Wt»OlM» mA 

Oaasd Boon #1338 U * * a e . 8 2,79CU9D 

Ob Bdldiag #U3e Bncbns* BatSdlag* Tbia bal3dli« mm 

ce^gpOatad i a 194S and b n baaa a a d t e bndObi a t a d a e m n d boSka t ad 

that VM aado ld>o these oereo. Tto vaUs tf t t o bd3dir\s am I" beards 

on 2 a 4 absds* T ton im ao InaiilAtloB or a | iedal traateaat t o te«^ aat 

t to mSa a r t t o a d d . I t i s t m t t o t t t o ahdjOap ca t t o halldtng d U 

aaad arlitttlegwfl. pdnt ing aad t t o aaiataoako* ooet tf tide buHdiag vdU te 

bigtor t ton en a a laUar bd ld i ag tf brlok* Tbia typa tf baUdtag e a n a t 

1 



to b d l t by a private iadlvidad fer n iaduatrid plant aadar t to baildiag 

eoda tf t t o City tf St. Louie. Xt mm tto privilege enjoyd by t to V. S. 

Qovcmaonb that p e m i t t d ttea to eraet tids ncax^flreppotf t^po tf ballrting 

ia tide a m * l a t t o oplden tf yoor apsprdser t t o rato of doprasiatiCB 

aSmld to StC$e l to dapradated valna tf tids boildiag i s • • . 8 323,200*00 

Ota *«i<i«*<tig ffusti Ihe Famaoe Baildiag - I t la t to saas tjpe tf 

deeigB aa t to vartfiouse. I t la approalastdy ia tto..san .condition a d t to 

aaea rate tf depradatloa shoa3d spply. ItorafOm t to depraelatd va3as tf 

this boildiBg vodd to 8 340,000*00 

Boildiag #11^ - laboratory » Ito ootdde struotum tf tids build* 

lag a n a telldliig tbat v n n t to ai te itea tids jroperty v u aaqoird by 

t t o Oovamaaab, Tbla bondlTig v u flxeproofd by t to OoveinBenb, althoa^b 

ea t to laaide t to cCCLcn and aost tf t t e layout i s set up d t h oonpo boards. 

Tto baildiag Itself voold roqdro sons renovatlaa for pofMauaub am. S& 

t to oplnijOB tf year aiipral8«r i t ahould te desaedated 1 ^ tidch vould 

establish a dapredatd vdus on tids tollding tf * 8 18,334*00 

Boildiag #113F - Sted Storsge Shed - This i s a fToaa boildiag 

tiiioh h n aam bard nsags aad i t atoald te d^nredatad 5Qlt* ThsrafOro, t t e 

desaroolafted wain tf this building voold to 8 gOO*00 

Bdldiag #1130 - LLqnld Storage Shd - This building is also a 

fraae building and needs Balntenance vosk. Tour qjpraiser has estabUrtad 

a rato tf 5C9C, vhlflh vould state a dapredatd vdue tf . . . . . . $ 150*00 

Tte Teasehoad Soprovenents eonsist tf vater aains, eleetrle 

lines, tunnels, valks, roads, etc. Uost tf t to valks aad roads ahov t to 

result tf frost action and breakage. Tto vater nalns, piddle tctlUtles 

aad railroad faciUties a l l have teen usd hard but do not shoo aay abuse. 



3b tto e|dal«B tf ycnor anaaiaar, aa avanigt nAe tf desaaeiabica tf 

15!̂  aa 831 tf t to leanteflld 3inii nmaitft vaold te fa i r , and t te de* 

p m i a t d ydto tf Taaaahald Tatfi'iiiiBiaiirt aoold to » * • 4 gll,aag*fl8 
TObd Bofraoiated Tdan • * * * * » * * ^ 82^40,799*00 



BBGAPITQXATICR 

B . B* 0* 
Aftwr 

tepreoiatioa 

Sfltodde I 

Laadftl«ad 
Bast of Siaaara Uno 11,466A 8148,824*00 
Vaat tf S i e n r a L B M < 8 5 1 * 0 « 4 V ^ „ Q.., _ 

(front f t . ^ i s * 2 i * a S 

T o t d Sotetele I 

Sohadde I I 

Bd ld i ag , Struetaraa, e t o . 

118 Cora Plant 

l lS -a Guard Bouse 

b Qoard Bmae 

l lb -o Waroheuaa 

118-d furaaoe BaUdiag 

l l b -o Laboratory 

118-f Steel Storage Shed 

118-g Liqaid Storage Sted 

XtfBseteld Zi^rovaaaata 

T o t d Sehedde I I 

Total Sehadulea I A 12 

8 181*788.50 

8 181*7S6*(S0 

81,816,000*0.) 

12,000.00 

8,800.00 

164,000.00 

176,000.00 

27,600*00 

1,600.00 

800.00 

248,800*00 

|8.48T«900.00 

82,dl8*796.60 

8 181,728.60 

8 181,736*60 

11,666*600.00 

10,600.00 

2,790.00 

128,200.00 

140,000.00 

18,184.00 

800.00 

160.00 

211,226.00 

88*140»788.00 

$2,322,686.60 



Cede 
Be. 

U 8 

M t ^ \ 

Xten 

Land and Land Xaprovaaente 

Oora Plant 

Ouard Bouse 

Guard HeuM 

aarehouao 

Poraaeo Baildiag 

Latoratory 

Stael Storage Shad 

Liquid Storage Sted 

Loaaetold laprevaaa a te 

SnWABT 

Sqoam Foot 

816,816 

1,888 

118 

84,688 

48,888 

7,888 

8,887 

188 

w 

CObie Poet 

4,888^884 

16,788 

1,694 

1,888,888 

881,887 

102,848 

88,800 

1,818 

• 

• 

OMtPer 
84*Pt. 

8 8*87 

7.80 

88*87 

1*88 

8*81 

8*88 

*48 

' 8*88 

« 

Coet Var 
eu.pt« 

10.886 

•78 

1*88 

•088 

* U 

,88 

.048 

*84 

4 * 

l e r a d 
B* B* 0* 

8 181,788.80 

81,818,880*00 

18,000*00 

8,180*00 

l«Jl«O00*0O 

178,000.00 

27,800.00 

1,800*80 

800.00 

8U,826.00 

eoat* 
Tto abova f Igume iaolude Baildiag Inatdlatieaa aet nobedeal aad arebitoetard aad aii|||iijr|iiirtc 



XBUOB CBHZJi7 

Xoar appraisar i s a d v i l ongiaear, apaelaUsing in a a a s t n a t i n 

t rm. 1905 up t o t t e prasaoCb t l a e . Tour appraiacr b n a t a l l t i a n b e n 

i a easbaot d t b acastraBtiai vork i a i t o 3b. l o d a dlsbriet* TUa vodE 

has infflTirtwd t t e daaiga cad erection tf pubUa aad private NrlldfTigw, 

l^QSuSa BflHbflnCOftB OQHHBHPBSLSl OQ0Maa0ilJ9t&KA flSB3rtHB0B Pffi^fc^^jiHffy^ jUtSQBvSCSJnL 

toildiBga o d babda* Xhacdag t t o l a s t t a a i l j yasm to b n aarvad lii 

v a d a n e a p a d t i n tf d ^ oCfLoiala, aad a aatdwr tf t t o d t y plarmtng 

aaaalsdCB* Bs haa bad ooosaieB to boy and a d l land aad halliWiiga for 

b la o n aecvuub ar for otbam, a d tea eraelad a n y izidnstcid and ooa^ 

a a r d d p l B i t e * Suxlag th ia t i n to b n parfcidpabd i a t t o aaUtag tf 

apprdaals d d c ^ agppralBala ara aada i a bis o n n a n or i a t t o a a n tf 

t t o f l m m U n E* & Bdsod CvBUlff Coagpany. Ba s a rvd n oaa tf t t o 

r a d eatsto ecnaalbnbs for t t o Bdted S t a t n Dopartaaab tf t to Ibtariflr, 

Batiood Park Service, and ^ppraiad 4S2 poreala tf 3 a d aad aboot 661 

balldinet* H e ima t o s t l f l d In the Federd and d r e a i t Ceazta i a St . 

XoDla* 

l a i U a a R. St BelBon Cunllff Coapany 
3320 Usdel l Boulevard 
Sb« Lods 3 , Idsaoorl 



STANOAltD FOn.M 1 1 8 
DECtMULR I9U 
PRESCniUEO BY GENERAL 
SEitVICCS ADMINISTRATION 
REGULATION Z-IV-201.00 

iPORT OF EXCESS 
REAL PROPERTY 

I. iioi.iy J. . \ . i :..J 

KC-173 
2. DATE OF REPORT 

27 Octobar 1961 

!J<'. I . i-i ' . I w i.L J KG HA i i » f i t t n l y ' f 

^YYUZY.4. 
GSA ^ N T R O / N O . (liSA UM 

'p^ 3. TO iFurn iah adtJreMa o l CSA rmgionml oific«<) 

General Services Administration 
2306 Eaat Baadater aaad 
Kaasaa City 31. Hlaaovri 

4. FROM i f i a n t a a n d mddrwma o / h o l d i n g mgancy) 

Diat BBgr, D. S. Axay Bagr Diatrlet 
Kanaaa Clt^ CK, 1800 Federal Offico Bldg. 
Kaaaas City 6, Misaourl 

5. NAMF. AND ADDRESS OF REPRESENTATIVE TO BE CONTACTED 

aa 4 

6. NAME ANO ADDRESS OF CUSTODIAN 

Cnaaaiwlar'a a a p M s a B t a t l w . SLOP 
4300 Goodfellow BBwlevaxd 
S t . L a d s , a i s a o o r i 

7. PROPERTY IDENTIf lCATION 

S t . L o u i i 
St* teals Oovaty 4 City, Miaaouri 

8. PROPERTY ADDRESS ( C i r . l u l l l o c a t i o n ) 

SC. Laala b i s t r i e t 

9. SPACE DATA LAND 

USE NUMBER OF 
BUILDINGS 

CU 

FLOOR AREA 

<2) 

NUMBER OF 
FLOORS 

FLOOR LOAD 
CAPACITY 

CLEAR 
HEADROOM 

J5L 

(From 
SF lIBb) 

8 ' - 10' 

ACRE OR 
SQUARE FEET 

A. OFFICE 155,306 I00# A. FEE 227.056 
B. STORAGE 

7' - 20' 
B. LEASED 

C. OTHER ( S M 9 F ) 230 3.886.531 I > 3 IL00# 3008 C. OTHER .0021 
D. TOTAL (From S F l lSa ) 236 4.0»1.837 D. TOTAL 227.0581 
E. GOVT INTEREST: 

( I ) OWNER 

(2) TENANT 

F, SPECIFY "OTHER" USE ENTERED IN C ABOVE 

o Thaae telldiBga «z« c l a a a i f i a d oa o t t e r tecauaa 
Ctey ware b d l t for a apoc i f l c 

n. COST TO GOVERNMENT 12. tEASEHOLD(S) OATA « / » uheat i l neceMMary) 

ITEM SCHEDULE COST A. TOTAL ANNUAL RENTAL 

A. BUILDINGS. STRUCTURES. UTILITIES. 
ANO MISCELLANEOUS FACILITIES A ( C o l rf) }61,898,650 

B. ANNUAL RENT PER SQ. FT. OR ACRE 

C. DATE LEASE EXPIRES 

B. UND B iCol. O 1.144.775 D. NOTICE REOUIREO FOR RENEWAL 

C. RELATED PERSONAL PROPERTY C (Col. h) E. TERMINAL DATE OF RENEWAL RIGH-TS 

D. TOTAL ( S u m af IIA, I I B . and I tC) t m t63.043.425 F. ANNUAL RENEWAL RENT PER SQ FT. 0«-ACRE 

E. ANNUAL PROTECTION AND MAINTENANCE COST (Covernm.nf-o.r i iarf or 

' • " "* 8740.000 
G. TERMINATION RIGHTS ( i n daya) 

LESSOR GOVERNMENT 

13. DISPOSITION OF PROCEEDS 

212629 Miacellaaaotts B o c d p t a 

14. TYPE OF CONSTRUCTION 

Eeinforced coocrota, ataol snd brick 
atractlon ia a h i ^ atate of repair. 

15. HOLDING AGENCY USE 

a a a l l t l oB Factory 

16. RANGE OF POSSIBLE USES 

S p M l f i c B l l y daalsnad for a M l l a i 
d c i o n f a c t o r y ; Indoac r l a l a i t e o r 

l i a l p r o p e r t y . 

17. NAMES AND ADDRESSES OF INTERESTED FEDERAL AGENCIES M O OTHER INTERESTED PARTIES 

F i f t h 0 . S . Acagr aad S t . L a d s Ocdaaaeo D i s t r i c t i a i a t e r e a t e d i a p a r t s of t t e pxopar ty . 
Bowevar, such roqtaaata weza a o t CsvDrably ooaaidorad a t Aaa ia taa t Secrataxy of Axay'a 
I c v a l . 

u. REMARKS ^j j^^ p t o p o r t y haa 
• e a t o f Defonao. I t o p rope r ty 

"̂ 
Ceagreaa oa i Sep r 1961, 

a g a i a a t t t e teotna defeaae aaada of t t e Departr 
a l s o a a t o i t t e d t o Azaad Serwicea Cnaai t t e e a of 
te 30-day wai t ing per iod espi rod OB 2 October 1961. 

19. REPORT AUTHORIZED BY 

NAME 

CBABLB8 a . McOOnBLL 
ll 4 uispoaar TITLE C h i a t , HSaag 

Sea l Ba ta ta OlwisloB 

SIGNATURE 

^^^ixJ^ ' ^ ^ • ^ ' f ^ ^ ; ^ 

u.«-eevra«arNT »eiHTiNC er r icc 1 4 — e M 4 0 - l 

http://t63.043.425


ST. LODIS OBDMAIieE PLANT 

Buildiaga Coaaidared a* Offlca 

Bld^. ao. Square Feat 

101 ^ 106,813 

107 29,723 

116J 190 

138 433 

222B U,131 

307 4.016 

6 BdldlBga Total - 155,306 

• 



r. 

STANDARD FORM 1 1 8 * 
DECEMBER I9S3 
PRESCRIBED BY GENERAL 
SERVICES ADMINISTRATION 
REGULATION Z-IV-201.00 

BUILDINGS, STRUCTURES, UTILITIES, AND 
MISCELLANEOUS FACILITIES 

SCHEDULE A—SUPPLEMENT TO REPORT OF EXCESS REAL PROPERTY 

UMBBITIOW BIVI8I0H 
I. HOLDING AGENCY NO. 

KC-l?) 

PAGE 2 OF 2 1 PAGES 
OF TMIS SCHEDULE 

GSA CONTROL NO. (CSi4 U M 
ontr) 

3. ANNUAL RENTAL 

NE 
NO, 

HOLDING 
AGENCY 

BUILOING 
NO. 
(b ) 

DESCRIPTION 

(c) 

COST 

(d) 

OUTSIDE 
DIMENSIONS 

(O 

FLOOR 
AREA 

(Sq . I t . ) 

(f)* 

NO. 
OF 

FLOORS 

CLEAR 
HEAD
ROOM 

(h)* 

FLOOR 
LOAD 

RANGE 

(0* 

RESTRICTIONS ON USE 
OR TRANSFER OF 

GOVERNMENT INTEREST 

0) 

101 Adeiaietrat ioa Bldg*. Brick 4 Tile 
1942 1,308,428 -II- IfifiUU ^ b . B-lfi! IflOd. few! trad ro p. St 

102ABC .30 C d . Production. Brick 4 Ti le 
7 6 4 a m ' 

prdaeaee Dis t r i c t 

ixas^ 
1942 2.819.779 252.060 J&. ^ r ^ SSSi-
todlag. Brick 4 T i U . 1942 198.2U I77»41« IMftiL 8=U! JflfiC-

102B 
loar 

Friaar I n e r t . Brick 4 T i l e . 1942 
i t loa 8tome«Pavder Cana in . 

164.879 i6Is41* JL1*881 9-12! JflOi-

102B 
ir<t9fc % n n f I w a 
Aaaiinlclea Storaae-laiider storaae 

8.290 J2x2l!. J51 J l ! JfiflQl. 

Brick 4 T l i e . 1942 4,394 _22a]jli. -3Si 12!lQQDt. 
102J Solmat 4 taequtr Storaae. Brick. 

1942 ^ S L toll* ISL aOQQi. 
102K Soiveat & Laccuer storage. Brick. 

1841 600 6x13' 78 30008 
I03AB8 .30 Caliter Produetioa. Brick 4 

T0»^ 
Ti l e , 1942 
LeadlagrBrick 4 THe,~If4? ^mii 764x141* 254»638 3B 1 ^ ^ ^OQL 

TOJT P r i n r I n e r t . Brick 4 T i l e . 1942 
177»41' 
161x41' 

16.842 S^U? 3Q0f 
163.632 13.964 3 9-12' JOOL 

103? Aaswinltloa Storaae-Powder Storaae 
8,720 22x16' Briok h. t i l e . 1942 355 12< 7008 

lfl3B_ Aaaiwiltioa Storaaa-fowder CeaalBg 
T f SOOST 

Toir 
Brtcfc 4 Tile, w a Btorago-coyemd, S o l v n t 4 L a c q m . 

4.887 32x23' 759 

Brtek; 1942 "800 T3i«* ysss¥ 
ToiT 

"78 
Btomo-Oova rd . s o l m a t 4 Lacguei t 
Brick. 1942 992 13x6* 78 30008 

V iOlABCl̂  .50 Cal i te r Pcoductioa. Brick 4 

TO«r 
Ti le , 1842 
Lad ing , Brick 4 T i l e , I 84 r 

3,651,384 lOISxUl' 3147794^ 7=TT ^oor 
29 

TWF r r i n r j n e t t . Brick 4 T l U , 1141 
~ZD9;9W 221x41' 18.558 9-11 3008 

T(HC" Aaauaitioa Storage-Paiider Caanlagi 
1M,248 181x41' 16,040 9-12 3008 

teiaforeed Ooacmte 4 Ti le . 1942 7.380 32x23* 759 12 mt. 
TOTAL 

*Piefis /igurea wiih aymbola to denote typo of apace, aa follows: (a) for office; (b) for atorage; (c) for other. 16—M84I-I «. 1. cevciMHCHT .. iMiiN. orrici 



AiOIOBXTXOM DIVISION 

fSIIfY^GE^EVAL BUILDINGS. STRUCTURES. UTILITIES. AND 
I I S » 5 N - 2 « * C 5 - MISCELLANEOUS FACILITIES 

SCHEDULE A — S U P P L E M E N T TO REPORT OF EXCESS REAL PROPERTY 

LINE 
NO. 

(a) 

22 

23 

24 

25 

26 

27 

2« 

29 

M 

31 

32 

HOLDING 
AGENCY 

BUILDING 
KO. 
(b) 

lOU 

lOIK 
lOIL 
1«H 

104H 

IVSUAb 

1058 
105# 
lOSc 

103J 

i05L 
lOM 

1058 

107 

lOBA 

1081 

108C 

1088 

DESCRIPTION 

(c ) 

iHHiinItion Btorne-iowler Storwe 
t i l e , 1941 
Veblelo Maiateaene, I r l ek , 1842 
Acid Storage, Brick, 1942 
Btorege-oovem, Soiveat 4 Lacquer 
Brick, 1942 
Btorago-Covam-Boivnt 4 tecqwr. 
i r l e k , 1942 
•SO da l i te r t f foanl loa. I r i ek A 
T i l e . 1942 
teddlog, Bdek 4 T i l e , 1942 
Prlaev i n e r t . Briek 4 T i l e . 1942 
Aaandtioa Storase-Mvder Ceniag. 
teiaforeed Oon* 6 T i l e . 1942 
Aaaudtloa Btorege-PDwder Storage, 
T i l e , 1941 
Harebono, I r l e k , 1942 
Bolvaat 4 Laconr s t o r n e . Briek. 
1142 
Bolwnt A Leequor ft scorege, Brick 
IM2 
f n o o a n i I d l d l a s 4 Gntd tead-
qwrcera, Briea a ntacorced Con-
araca, 1982 
i ra tb rrtaery Subetatioa. Briek. 
1842 ' 
•orth Prlaary Subetatioa, Briek, 
1948 
DlStfibUtiOA BObttatLM, Briek, 
1942 
Oietrttebioe Bubatatioo, Brick, 
1942 

TOTAL 

COST 

(d) 

4 , I U 
55,592 
23,174 

» 
600 

600 

3.872.4U 
233.081 
178.677 

7.840 

4,135 
219.176 

600 
1 

600 

452.737 
4 

384,120 

245,892 

90,790 

81,988 

OUTSIDE 
DIMENSIONS 

(0 

22xU' 
60x34' 
30i28' 

13x6' 

13x6* 

1045xUl' 
221dl* 
181x41' 

32d3' 

22x14* 
470x80' 

6x13* 

6x13' 

261d0' 

120x28* 

94d8' 

57x28' 

57x28* 

^^B 

FLOOR 
AREA 

(Sq. ft.1 

(0* 

355 
2.167 
1.886 

78 

78 

326.843 
18.558 
14.040 

759 

3SS 
37.441 

78 

78 

29.>23 

3.374 

2,6U 

1,404 

1,604 

NO. 
OF 

FLOORS 

(«)* 

28 

98 

38 

1. HOLDING AGENCy NO. 

• 
BC-173 

*• PAGE 3 OF 2 1 PAGES 
OF THIS SCHEDULE 

GSA CONTROL NO. (OSA U M 
on(r) 

3. ANNUAL RENTAL 

CLEAR 
HEAI>. 
ROOM 

(h)* 

12 
7-13 
8 -U 

FLOOR 
LOAD 

RANGE 

(»* 

! 30008 
• 10008 
• 3808 

7' aoooi 

7 

7-W 
.0-15 
O-U 

12 

U 
M 5 

V 
?• 

9« 

LlflQQf 
3008 
3008 

8008 

30008 
' 10008 

_ysssL 

10008 

ioo# 

1-20 S00# 

20' 

12* 

12' 

^ ^ B 

2308 

5008 

500# 

RESTRICTIONS ON USE 
OR TRANSFER OF 

GOVERNMENT INTEREST 

0) 

t 

^̂ ^̂ ^̂ E: 
'Prefix Hguree with eymbole to denote type o t epace, aa followa: (a) for office; (A) for etorage; (c) lor other . le—«M<I-I a. •. MTUHikf ri imiM orrict 



# - • 

i S i f ; o " ! l BUILOINGS, STRUCTURES. UTILITIES, AND 
l U r a ^ S t S r S " " MISCELUNEDUS FACIUTIES 

S C H E D U L E A — S U P P L E M E N T T O R E P O R T O F E X C E S S R E A L P R O P E R T Y 

LINE 
NO. 

(•) 
1 

2 

3 

4 

5 

6 

7 

i 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

HOLDING 
AGENCY 

BUILDING 
NO. 

(b) 

110 

U l 

112 
114A 

1140 

lUB 

113 
116A 
im 
116C 

116D 

116P 

1160 

116B 

1I6J 
l l 6 i 
114L 

l l C M 
U8B 
I l6 f 

DESCRIPTION 

(c) 

too l 4 Oaae Stop 4 Bxtenioa . 
Brick. 1842 
Boiler Bone, teitfored Oonrete. 
A Brick. 1942 
laad flhftP. Brick 4 Ti le , 1842 
lowder Masaa in . Ti le Sad F i l l d . 
1842 
•BMdev Maaeain . Stsaetaral t i l e . 
aaad f i l l d . 1842 
fovder Masaa in . Tile Sand F i l l d , 
1942 
Veklele Oereae, Brick, 1842 
Scrap a aaiwafo. Briek 4 Ti le 1942 
Prtaer ioppiag f u r a u a Bldg* 
• •^ fn r fHI OBBcmte 4 Briek, 1942 
Bxpleeim Berep Ba ra l a t . t e i a fo rcd 
O o n n t a ft Brick. 1942 
Gheadeel Bullet Bnra iag . te ieforcd 
Oonra te ft Brick, 1842 
X n l n r e t o r . telafered c o a c n t a . 
Brick. Oerr. a ide . 1942 
Bxploaiva B e r n Btome . t e l a fo reed 
O o n n t e . 1848 
Bnloe lva BcrcD Btome. to ia fo rced 
C o n n t e . 1942 
OffUe, BF V / m l l r o o f i ^ , 1942 
Bxploeive Scrap Storage,wood,l952 
Bxploeive Serep Storego, eemeoed. 
1952 
Bxploaiaa Scrap 8torage,wood,l952 
Bxploalvd Bare* 8lorage,wood.l952 
S o l v n t ft Laeonr Storaae. drop 
a i d i i « , 1935 

TOTAL 

COST 

(d ) 

2.150.354 

1,864,302 
341,783 

27.340 

27.340 

27.340 
127.275 
23.874 

52,404 

50,192 

5.088 

53.992 

655 

*. 655 
640 
50S 

996 
500 
500 
932 

/ y s . - , / . .--• 

OUTSIDE 
DIMENSIONS 

(e) 

XB 

162x76* 
201x81* 

60x40' 

60a40' 

60x40' 
U l x 7 1 ' 
23x23' 

52d9* 

57x11' 

51x28* 

4SaA2* 

9 x 9 ' 

9x9* 
16x10* 
1 2 x 2 ' 

1 2 x 2 ' 
12x2' 
12x2' 
3 4 x 8 ' 

S^^ 

FLOOR 
AREA 

tSq. tl.) 

110.780 

JAJOA-
_l4,5ia_ 

2.400 

2.400 

2.400 
10.133 

544 

1^512 

655 

1.779 

2,584 

87 

87 
190 

34 

34 
34 
34 

272 

NO. 
OF 

FLOORS 

( g ) * 

38 

4B 

AMIUBXTXOH DIVISION 
1. HOLDING AGENCY NO. 

1 

IC-173 

• PAGE 4 OF 2 1 PAGES 
OF THIS SCHEDULE 

GSA CONTROL NO. {GSA u$e 
on l j ) 

3. ANNUAL RENTAL 

CLEAR 
HEAD
ROOM 

6-32 

7-37 
14* 

10* 

10» 

10* 
L2-U 

8* 

8-19 

8' 

8' 

L3-17 

7" 

7 ' 
• 
> 

-
* 
* 
-

FLOOR 

RANGE 

' 3008 

> SOOi 
BOOB 

10008 

10008 

10008 
' 2508 

5008 

' 3008 

5008 

3008 

LIOQQA 

3008 

3008 

RESTRICTIONS ON USE 
OR TRANSFER OF 

GOVERNMENT INTERCIT 

0) 

1 

O a t l e n d - Laaae #4349 

H n n 

n N N 

^ ^ ^ ^ ^ ^ ^ ^ ^ S i S i a i t • 
^Prefix figures w i t h a y m b o h to denote type of apace, aa fo l lows : (a) for off ice; (6) for atorage; (c) for o ther . 11-1 u. I . coviriHiRi raiNiiHC orricc 



f i S f v " « BUIlDINeS. STRUCTURES, UTILITIES, ANO 
K ' S ^ S W a S - MISCELUNEDUS FACILITIES 

SCHEDULE A — S U P P L E M E N T TO REPORT OF EXCESS REAL PROPERTY 

LINE 
NO. 

(•) 
1 

2 

3 

4 

S 

6 

7 

8 

1 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

» 
31 

32 

HOLDING 
AGENCY 

BUILDING 
NO. 

(b) 

116B 
117 

USA 

ItttB 

use 

119A 
1198 

119C 

119D 

1I9B 

i i9r 

120 
1224 

1228 

123 

123* 
123B 
123C 
193B 

DESCRIPTION 

(c ) 

Oarbne Dock, aheet n U l . 1957 
•MMk# UtMiBA. mmit t t t t^ f»mA 4!m*<•VA^A 

Birf<rV 4 T i f e . 19^2 
Tracer ft laeeadlary Fnpara t loa 
Mi l t , f i r l o k | . T<1«. 19AV 
Tracer ft Xacaadiery Pmparat loa 
Mix, Briek ft T i l e , 1942 

^ ^ f ) * f * ^ ^ ^ N t h ^ * ^ , i842 
aaehlBa Shop. S r l e k ft T i l e , 1942 
t reeer ft I ga i t o r a to ra te . Br ick & 
T i l e ! 1942 • « « • • • • 
Treeer ft X a d t o r storage. Briek ft 
T i l e . 1842 
O M d n l BOrebone. Br ick ft T i l e . 
1842 
Tracer ft l a a i t o r Storeaa. Br ick 
ft T i l e . 1942 
TVanr ft X a d t o r S t o r n e . Br ick 
ft n i e . 1842 
U ^ r a t o r y . Br ick ft T i l e . 1942 
terdeo Blda. - Cafe ter ia . Briok 
ft t i l e . I M 
Ordaene Xnpeccioa ft Berviee Bldg 
Briek ft T i l e . 1942 
Treeer Cherse Bu l le t Maaufacturlog 
Br ick ft T i l e . 1942 
C o a p n e n r B ids* . B r i ck , 1952 
O e o l i n TOver. VOod. 1952 
Scrap B e n e . NOod. 1892 
laapact lda ft S t o r n e . Briek eidiaa 
l93« 

TOTAL 

COST 

(d) 

996 

L.271.216 

295.331 

295f489 

1.910 
87,303 

4.250 

4.250 

86.932 

4.250 

4.250 
90.984 

785.935 

159^503 

486,178 
126. U 6 
17.825 

1.778 
1 

09,720 

:Yyyq,y-^ -̂ ' 

OUTSIDE 
DIMENSIONS 

(e) 

18x10* 

IR 

t a 

l a 

13x10* 
lOQiAO* 

20x20' 

20x20' 

100x40* 

20a20' 

20x20* 
91x39* 

174x47' 

162x62' 

302x80' 
63x29' 
45x27^ 
31x2' 

82x32* 

^^H 

FLOOR 
AREA 

{Sq. f l . ) 

in* 
180 

71.531 

13.620 

13,620 

1A4 
4 ,000 

400 

400 

4.000 

400 

400 
3,642 

13.036 

13.872 

29,980 
1.827 
1.238 

92 

2,633 

HO. 
OF 

FLOORS 

(8)* 

28 

28 

1 * 

\ 

I 

AMMDBITIOH DIVISION 
1. HOLDING AGENCY NO. 

KO-173 

PAGE 5 OF 2 1 PAGES 
OF THIS SCHEDULE 

GSA CONTROL NO. (GSA U M 
o i H r ) 

3. ANNUAL RENTAL 

CLEAR 
HEAD. 
ROOM 

(h)* 

• 

9-11 

7*12 

7-11 

* 
8-8 ' 

8« 

8* 

8-9» 

r 
8' 

10' 

9* 

13* 

17' 
m 

m 

m 

-

FLOOR 
LOAD 

RANGE 

(0* 
• 

* 10008 

9008 

SOOi 

* 
SQ08 

10008 

10008 

10008 

10008 
1008 

1008 

9008 

uo# 
• 
• 
• 

• 

RESTRICTIONS ON USE 
OR TRANSFER OF 

GOVERNMENT INTEREST 

a) 

t 

O u t l n e d - Luae #4770 

Oatlaaaed - Laaae «49:k. 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ M ^ ^ 
*Prefix figurea w i t h aymbola to denote type o f apace, aa fo l lowa: (a) for off ice; (6) for atorage; (c) fo r o ther . 18—888II-I u. ft. toviBaBiNT paintiac orncc 



^ 

I S w r o l V A L BUILDINGS, STRUCTURES, UTILITIES. AND 
SERVICES ADMINISTRATION . . i M A r i • . . i r n i i A r . n i i i v i p - M 

REGULATION MV-2O10O MISCELLANEOUS FACILITIES 
S C H E D U L E A — S U P P L E M E N T T O R E P O R T O F E X C E S S R E A L P R O P E R T Y 

LINE 
NO. 

(a) 
, 

g 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

HOLDING 
AGENCY 

BUILDING 
NO. 

(b) 

124A 

1248 

124C 

1254 

1238 

USC 

125D 

126A 
1268 
U60 
126B 
U68 
126F 
1260 
126B 
I27A 
1278 
U 7 G 
U7D 
127B 
127F 
1270 
127B 
1288 

DESCRIPTION 

(c) 

Treaafer of Xadt loa exploalvea. 
ir/F. v /vol l rooflBB. 1942 
mdarfraimd Storaae. Belofcreed 
Coaen te . 1941 
Tren fe r of i gn i t l a s exploelvea. 
N/F. zo l l r o o f i n . 1942 
Xocediary Mia Storege,«Dod,roll 
roofiaa. 1942 
Xaeendiary Mia atorage, vood. r o l l 
ffooflat. 1942 
laeeodlery Mix Storage, uood, r o l l 
mofias. 1942 
l a e e d i a r y Mix Storage, vood, r o l l 
reoflBf, 1942 
F r i m r Storego. FraiM-wood. 1942 
Frlaer Storaae. Fram-veed. 1942 
F r l n r Storage, Itood-fran, 1942 
P r i n r Storaso. Nbod-fran. 1942 
Fr iMr Storaae. Vbod-fme. 1942 
Frtear Storaae. t tood-fran. 1942 
P r i n r Storaae. Mood-fran. 1942 
F r l n r Storeaa. Haod-fran. 1942 
F r l n r Storage, t ibod-fren, 1942 
8 r i n r Storage, Vbod-fraBo, 1942 
F r l n r Storage, WDod-frne, 1942 
F r l m r Stori«e, Wood-frane, 1942 
F r l n r Storego, Itood-fran, 1942 
Fr lMr storage, Mbod-fraM. 1942 
Frlaer Storage, Nbod-fran, 1942 
F r i n r 8toraso, Bbod-frne. 1942 
lafra B d P r i n r Dryer, Itood frnaa 
Aabeatoa Bhlagle, 1953 

TOTAL 

COST 

(d) 

2.123 

7.360 

2.123 

1.944 

1,500 

1.500 

1.500 
1.450 
1.450 
1.450 
1.450 
1.450 
1.450 
1.450 
1.450 
1.365 
1.365 
l.3*5 
1,401 
1,809 
1.365 
1.365 
1.365 

» 
6.685 

^ • • - . : - -

OUTSIDE 
DIMENSIONS 

(e) 

12x10* 

10x10' 

10x10* 

6x2* 

6x2* 

6x2* 

6x2* 
UxU* 
14x12* 
UxU* 
14x12' 
U x l 2 ' 
14x12* 
14x12' 
U x l 2 ' 
14x12' 
U x l 2 ' 
14x12' 
UxU* 
14x12' 
U x l 2 ' " 
U x l 2 ' 
14x12' 

53x10* 

FLOOR 
AREA 

{Sq. f l . ) 

(0* 

120 

250 

100 

30 

30 

30 

30 
168 
168 
168 
168 
168 
168 
168 
168 
168 
168 
168 
168 
168 
168 
168 
168 

930 

NO. 
OF 

FLOORS 

(8)* 

1 

2 

AMlUBXTIUli DIVISION 
1. HOLDING AGENCY NO. 

KC-173 

PAGE 6 OF 2 1 PAGES 
OF THIS SCHEDULE 

GSA CONTROL NO. {CSA U H 
only) 

3. ANNUAL RENTAL 

CLEAR 
HEAD
ROOM 

(h)* 

8* 

8' 

8' 

9' 

9' 

9* 

9 ' 
8* 
8* 
8* 
8» 
8* 
8* 
8* 
8* 
8* 
fl 
8' 
8* 
8' 
8' 
8* 
4' 

W 

^^S 

FLOOR 
LOAD 

RANGE 

(O* 

10008 

10008 

10008 

608 

608 

808 

608 
10008 
10008 
10008 
10008 
10008 
10008 
10008 
10008 
10008 
10008 
10008 
10008 
10008 

"lOOOi" 
lOOOf 
10008 

1008 

RESTRICTIONS ON USE 
OR TRANSFER OF 

GOVERNMENT INTEREST 

0) 

» 
1 

' 

^̂ ^̂ ^̂ S': 
^Prefix figurea w i t h aymbola to denote type of apace, aa fo l lowa: {a) for ofHce; (b) for atorage; (c) for other . 10—09841-1 u- I - aovKaNBiNT paiHiiae o r r i cc 



AmOMITXQN DIVISION 

STANDARD FORM 11 
DECEMBER 1953 

SERVICES ADMINISTF 
REGULATION 2-IV-20 

LINE 
NO. 

( a ) 

1 

2 

3 

4 

5 

6 

7 

i 

9 

10 

I I 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

HOLDING 
AGENCY 

BUILDING 
NO. 
(b) 

I28B 
I2BF 

1280 

128L 

I B M 

1280 

1280 

U8F 

1280 

1288 

1294 

I29B 

1290 

I29D 

130 

HVAL BUILDINGS, STRUI 
MISCELLAN 

SCHEDULE A — S U P P L E M E N T TO 

DESCRIPTION 

(c) 

l a f r a Bad P r i n r Dnrar. Bbod F r a n 
Aatoatoa B h i n l o . 1933 
s t o r n e . Br ick ft T i l e . 1842 
A.F.X. F o I e t l B i n f Br iek ft T i l e . 
1942 
A.F.X. P e l e t i a i n . Br iek ft T i l e . 
1953 
l a f r a ted F r i M r Bryer, SBed FraM 
Aebaafeoa a i i i » t ^ * i ^^«t 

tebeeeoe Sh ia t i a , 1953 
f ^ f i i « t « . ite4|lki«g, Briek ft T i l e , 
1842 
l ip l f fB lva y^^B**'**. teiek ft T i l e , 
1842 
B n l o a l m W a i a b t i n , Br ick ft T i l e . 
1941 
X a a p n t l n Of f i n . tell m f i n . 
1937 
l a f r a B d P r i n r Onrar. dateatoa 
B i d i n . 1942 
l a f r a B d t r t a a r onrar . ftateatoa 
B i d i n r 1962 
SKplaalwe S t o m a , imtaA.tramm^ 
v / m l l m f i n - I M I 
gaploaim Btorago, vood- f ran. 
v / m l l m f i n . 1842 
Bn loa im Btorna. w f 8 - f f r f r t i 
v / n l l m f i n . 1^2 
Bxploain Btorago. vood- f ran. 
« / » l l r o o f i n , 1942 
Toi le t , S r t e l i i T i l e , 1942 

TOTAL 

; TURES. UTILITIES, ANI 
ECUS FACILITIES 
REPORT OF EXCESS REAL 

COST 

(d) 

h 
8.275 
8.975 

8.975 

23,561 

6,77? 

8,275 

8,975 

8.975 

8.978 

2.500 

18.201 

5.830 

2,080 

2.000 

2,000 

2,000 
24.555 

y ^ Y ^ . • - • • • - • 

OUTSIDE 
DIMENSIONS 

(e) 

93x10' 
20x20* 

20d0* 

20d0* 

53x10* 

53x10* 

20k20* 

20x20* 

20x20* 

16x10' 

53x10* 

53x10* 

loaio* 

10x10* 

10x10' 

10x10* 
2 l d l ' 

^^H 

PROPERTY 

FLOOR 
AREA 

{Sq. t t . ) 

(0* 

830 
800 

800 

SOO 

930 

930 

SOO 

800 

800 

160 

930 

930 

IOO 

IOO 

100 

IOO 
396 

NO. 
OF 

FLOORS 

( 8 ) * 

28 
28 

28 

28 

28 

IB 

28 

2B 

28 

1 

28 

2B 

1 

1 

1 

1 
28 

1. HOLDING AGENCY NO. 

•0-173 

*• 
t - f . i ^ :• OF 2 1 PAGES 

CF1 MIS SCHEDULE 
GSA CONTROL NO. {QSA U M 
only) 

3. ANNUAL RENTAL 

CLEAR 
HEAD
ROOM 

(h)* 

10' 
19* 

10' 

10* 

10* 

10* 

10* 

10* 

10* 

• 

* 

• 

6 ' 

8* 

6 ' 

y. 
l o ' 

FLOOR 
LOAD 

RANGE 

1008 
1008 

1008 

1008 

ioaa 

1008 

1008 

1008 

1008 

io8 

RESTRICTIONS ON USE 
OR TRANSFER OF 

GOVERNMENT INTEREST 

a) 

» 

^^^^^H ̂ ^ ^ ^ X M 
^Prefix figurea w i t h aymbola to denote type o f apace, aa fo l lowa: (a) for off ice; (b) for atorage; (c) fo r o ther . 18—08841-1 a. s. MviaxxiRT peixiiaa orrici 



AMIONITION DIVISION 

STANDARD FORM U 8 a 
DECEMBER 1953 
PRESCRIBED BY GENERAL 
SERVICES ADMINISTRATION 
REGULATION 2-IV-201.00 

BUILDINGS, STRUCTURES, UTILITIES. AND 
MISCELLANEOUS FACILITIES 

SCHEDULE A — S U P P L E M E N T TO REPORT OF EXCESS REAL PROPERTY 

I. HOLDING AGENCY NO. 

•0-173 

PAGE 8 OF 2 1 PAGES 
OF THIS SCHEDULE 

GSA CONTROL NO. (GSA U M 
only) 

3. ANNUAL RENTAL 

LINE 
NO. 

(a ) 

HOLDING 
AGENCY 

BUILDING 
NO. 
(b ) 

DESCRIPTION 

(c) 

COST 

(d) 

OUTSIDE 
DIMENSIONS 

(e) 

FLOOR 
AREA 

{Sq. f t . ) 

V)* 

NO. 
OF 

FLOORS 

(8)* 

CLEAR 
HEAD
ROOM 

(>»)• 

FLOOR 
LOAD 

RANGE 

( • ) • 

RESTRICTIONS ON USE 
OR TRANSFER OF 

GOVERNMENT INTEREST 

G) 

121A. 
l U f i . 

Frinar Mix. Fran-eood. 1942 
Frlaer FreiQIlx. Brick ft T l U . 1942 

J J ) 4 5 L 17x6* 

l U B . atoraye, Briek ft T i l e , 1942 
9.290 30x20* 

.138. 

3.624 IQKIO' 
JfiflL lfl!_ 

10Qfli_ 

-lOflL Ifli. 
lOOQi. 
iOOOL 

10 

IIUL 
ULL 
1211. 
1324 

r r i n r Mia, rMat*veod.-I942 
Frlaer Fre-MJa, Briek 4 T i l e . 1942 
a tore fe . Brick ft T i U , 1942 

XMa. I7a7' 
9.230 30rf9* 

J J U L J L 

3.624 10x10* 
JtSQ. ISL 

i f l f io i . 

_lfifL Ifti. 
IflfiOf. 
lOQQiL 

r a n anni l , 1747 
1320 
1321L 

F r l n r Mix, Fri 

Sarap Pick » , Brick ft T i le , 1942 

.^^189^ n^i* 
J i J U A . -3Cbi2flL 

-136. J i i . 10008-
iUXL 10^ 

.J.J&24. 
1320 
112J-

F r l n r Mix, Franc iwiwd, 1942 
JLCbOO! -100. I f l i . 

lOQQi. 
10008-

17x7' 

132L 
Friwer Fre .a i« , Briek ft T i l e , 1942 

122JL 
aterai^e, arlefc 
F r l n r Mix. FFI 

ft T i l t . 
aaa-wood. 

I H I . 
AYiiQ- J IQd f l ! -

JL36-
600 

1942 
. iJOA. 
2.893 

.10x10!. 
IQL 

10008. 

100. 
17a7' 

IQi. 
IflOOi. 

JL3&. -li. 
10QQ8. 
lOQfii. 

I32F F r l n r Fre-Mlx. Brick 4 T i le . 1942 -l*.Z5fl. jutao: JiOQ. 10* 10008-
1320 S t o r n e . Brick ft T i l e . 1942 3.624 Iftcio* 100 i T 10008 

20 

133A. andOTgrnund Frlaer Mix storage. 

133B-
telnfOread Concrete, 1941 
niderireunil Frlaer Mix Storage, 

7,621 .10x10! -228. -5008. 

122C 
teiafOrcd Coacrete, 1941 
D d e r a r o a d Frlaer Mia S t o r n e . 

7.621 10x10' 279 900f 

•elnforned Oooerete, 1941 7.621 10x10* 279 3L 90Q# 
22 133D Uaderxroad Frlner Mix Storage. 
23 l e i n f b r c d Concrete. 1941 7,621 10x10' 279 J L 9008 
24 

25 
134A-C 
134B 

Friiaer Mfa., Brick ft Tlla, 1942 
aofr laomtor B d t . BricJu 1992 

990^897 
1U.306 

JA. 
39x29' 

44,085 -2L l ^ U 
A*22SL 

190# 

26 

27 

28 

1 3 ^ 
LBT. 

Cooliaa TOBcr. Mbod, 1951 

[341 
Scrap teaae, wood, 1953 

U.216 28x21* 6U 

Scrap tone. Mood. 1953 
liy 

1.179 
-laKi' 
12x2'^ 

-31 
33 

29 135 Cae teter 4 Caard tee. Brick. 1942 7.344 TailT ^iW "soor 
X 136A Storego; Briek. 1941 2.349 14x14' 200 -r TOW 

1368 S t o r n e . Brick. 1941 2.349 14x14* 200 5008 
138fi. Storts t . 8il9h. m i 2.349 14x14' 200 5008 O a t U e a d - Uaaa #4930 

TOTAL ^^S^rs?-^^;.- ' 

*Prefix figure, w i t h a y m b o l a to d e n o t e t y p e of apace , aa fol lowa: (a) for office; (b) for a t o r a g e ; (c) for o t h e r . le—sn4l-i 



STANDARD FORM 1 1 8 * 
DECEMBER 1953 
PRESCRIBED BY GENERAL 
SERVICES ADMINISTRATION 
REGULATION Z-IV-201.00 

BUILDINGS. STRUCTURES, UTILITIES. AND 
MISCELLANEOUS FACILITIES 

SCHEDULE A—SUPPLEMENT TO REPORT OF EXCESS REAL PROPERTY 

AiWBBITIOB OXVI8X0M 
I. HOLDING AGENCY NO. 

•0-173 

PAGE 9 OF 2 1 PAGES 
OF THIS SCHEDULE 

GSA CONTROL NO. (CSA U H 
only) 

3. ANNUAL RENTAL 

LINE 
NO. 

(a) 

HOLDING 
AGENCY 

BUILDING 
NO. 
(b) 

DESCRIPTION 

(C) 

COST 

(d) 

OUTSIDE 
DIMENSIONS 

(e) 

FLOOR 
AREA 

{Sq. t t . ) 

(0* 

NO. 
OF 

FLOORS 

(8)* 

CLEAR 
HEAD
ROOM 

(h)* 

FLOOR 
LOAD 

RANGE 

( ! ) • 

RESTRICTIONS ON USE 
OR TRANSFER OF 

GOVERNMENT INTEREST 

G) 
1388. BtorsBS. I r U k . 1941 2.349 14x14* .Iflfl -9008 
138B. Btoraga, Brick, 1941 JL»349. J4xl4! 20C_1. J0Q8 
JL36B. 
132A-

Storage, Brick, 1941 _2U49^ 

13ZB. 
Faint ft U c q n r Mia, Brick, 1942 
S o l v n t ft tecqnr Storage, Brick, 

a.33fl 
-14x14! 
_32xl8* 

.lOC—L. 
_522 

1942- Jl^SOh. 16x13* .^12 

.Bi 
-9008 
.^008 

-Bi .3008 

9 

10 

11 

12 

138. 
lAI . 

FOreauin'e Office, Brick, 1942 
8rand*B» Fmpan fuel Byarn-
Fropan Tanto, ( t e r r i c d e a aroumt 

-8J}2iL -21x20! JAI : 10! 0008 

141A-
Fropeae Tenbo, C o n m t e , 1952 
f a p o r i n r Building, Coacrete Block 

299.861 

1992. -42.J4Z 21x13' -292 
•Air Cnaproaaor Bouae, Ooacmte 
Block. 1892 J 4 U 4 0 4 71x13* -292 

15 

16 

20 

141C-

iAlB. 

jaoatarJbasLBtatlfiB^-BrldLJL 
e o n m t a , 1994 

iUB-
^ i ^ a ^ _22x22! 802 _ L 

i t a l i l g . Maod 

142-
, v / m l l roof l ag , 1997 j o a 6x6' 44 1 

1998. 
ta , Aateatoa Sidini 

JL3*0&0 _82x22! .U3f i4 -1 

22 

23 

.20L 

2034BC 

a . a . c a r a e a l e ft B l d t . , Br iek . 
1941. 
.30 Cal . f m d n t i n . Brick ft T i U . 

J3,3Z4. .JBxll! 1 M _ A . .1008 

24 1942 3.326.734 
247.891 

744x181 
237x41' 

323.318 28 1 ^ 3SSt 
' 3008 

O u t l a n d - Uaae #4000 

27 

203B 
JL_U3L 

laadiaa, Briek ft tile. 1842 

203F 
F r i n r l a n r t . Brick ft T i l e . 1942 

ISIH-

i i i i I I I » — ^ ^ » . y ^ ~ f y . - - : 

lovder Ceaaiaa. tile. 1942 
209.463 

2031 
^wideg a ternOf Tilef 1942 

9.43C 32x23^ 

22.33 6 28 10-14 
JAJ^ 

79S 
JM. IsJ 

U< 

S t o r n e . Brick. 1942 
U a « 22x|6 

ts 6nW* 
J » l i 

J09I 

78 1 J l 
30008 
#V*'Vi. 30001 

30 "JoST s torage; Brick. 1942 6x13' J i J l 30001 
a r¥VB. 20IABCI .90 Cal . f m d n t l o a . Brick ft T i l e . 4.682.62C 1049al8l 918.281 38 1-14̂  9008 O u t l n e d - Uaae #3823 

1982-
TOTAL / 

'Prefix figurea with eymbole to denote type of apace, aa follows: (a) for office; (b) for atorage; (c) for other . 16—M.4I-I >. •. esvim.lal r i i i l lateir ic i 



m f •^ W 

f i S t ™ « BUILDINGS, STRUCTURES, UTILITIES, AND 
K'Sf,S811KW™ MISCELLANEOUS FACILITIES 

SCHEDULE A—SUPPLEMENT TO REPORT OF EXCESS R E A L PROPERTY 

LINE 
NO. 

(a) 
1 

2 

3 

4 

5 

6 

7 

8 

1 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

HOLDING 
AGENCY 

BUILDING 
NO. 

(b) 
204B 
204F 
2040 
2 0 U 
204R 
204L 
204M 

'2040 

DESCRIPTION 

(c) 

L o d i n . Briek 4 T i l e . 1942 
a r t ^ r T i ^ 4 r t , B r i c k ft T i l e , 1942 
fOMder C a n i n . T l l a , 1942 
tavder Staraae. T i l e , 1942 
Hater Sof t o n r . Br ick , 1942 
eiiaBiaal eaoraxe. Br iek, 1942 
I toreae, BTlek, 1942 
I t o r a a e . B r i e k . 1942 

lOBAaOB.IO a a l i b a r aMd i iaa i«« . t a i a k A 

209B 
205F 
2090 
205J 
209K 
209L 

r i l e . 1942 
L e d i n . Br ick ft T i l e . 1H2 
a r l ^ r T . . . r t , B r i ek A T l l a , i04> 
roBder C e n i n . T i l e . 1942 
foadat B t o r n o . T i l e . 1942 
l o l v n t ft U e o n r S t o r n e 
l o l m t 4 U c e n r S t o m a . Br ick . 
1942 

207 Drdaean F m f B e u n . teiafOrced 
b o n m t e . Mod f r a n d t h aeteatoa 
b i d i n . 1990 

207A I toresoAMder M n a a i n . F r a n . 
L942 

207B 100' Target Bone , (Sad Buater) 
Br ick , euperatruoture, 1955 

207F [BcaadUrv F U e h Obadrvat loa m l 7 a 
i t e ia fOrcd O e n m t e . 1955 

207O 
2 0 7 B 

PUte F a n t n t l o a , teitf • Coacrete 
KOO' Taciet Bone (Send Buater) 
l o i t f o n d O e n m u . 1999 

207J 

2084 

190' tacaot B o n e , teiaforeed 
b o n m t e . • 1995 
Mat F r i n r v Sutetet loa, l e l t f o r e d 
c o n r e u on atee l j o i e t a , 1942 

TOTAL 

COST 

(d) 

269,659 
273,223 

7,954 
4,456 

105,988 
27,038 

600 
600 

^.652.313 
300.648 
329.902 

9.430 
5.283 

600 

600 

295.301 

500 

10,000 
4 

6,250 
3,250 

3,300 

500 
243,258 

< - ^ ^ ' . - ' • • 

OUTSIDE 
DIMENSIONS 

(0 
261x41* 
261x41* 

32x23* 
22x16* 
B9x36f 
28x30* 
13x6* 
13x6* 

1045x181* 
261x41* 
281x41* 

32x23* 
22x16* 
13x6' 

13x6* 

188x88* 

8x8' 

14x18' 

34x17' 
2U12 ' 

32x10* 

32x18' 
94x28' 

I^M 

FLOOR 
AREA 

{Sq. n.) 

(0* 
. A j m J L 
.12»932-

759 
3«5 

9,331 
1,938 

78 
78 

{17.815 
32.720 
34.604 

759 
355 
78 

78 

_22*29ft_ 

64 

1,031 

586 
258 

323 

604 
2,644 

NO. 
OF 

FLOORS 

(8)* 

38 
aa 
1 
1 
IB 
28 
1 
i 

38 
38 
38 
1 
1 
I 

1 

28 

1 

28 

1 
1 

1 

1 
1 

AMtOHXTIOR i 
1. HOLDING AGENCV NO. 

lCC-173 

DIVISIOR 

P A G A O OF 2 1 PAGES 
OF THIS SCHEDULE 

GSA CONTROL NO. (GSA U M 
only) 

3. ANNUAL RENTAL 

CLEAR 
HEAD. 
ROOM 

(h)* 

Ll-15 
l l - U 
12* 
12' 

12-11 
8-18 
7 ' 
7* 

^14 * 
LI-14 
U*14 
18* 
12' 
7 ' 

7* 

> - i l * 

aa 

• 

* 
m 

m 

m 

20* 

FLOOR 
LOAD 

RANGE 

0)* 
• 3008 
' 3000 
^-9008 
—30008 
1-29008 
> lOOi 

3000« 
_-3flOQ# 

5008 
' 3008 
' 3008 

5008 
_JfiQQt 

30008 

_3flgQ8 

508 

2508 

^̂ ^H 

RESTRICTIONS ON USE 
OR TRANSFER OF 

GOVERNMENT INTEREST 

G) 
Ou tUaad - Uaae #3959 

• 

f h i » l M f « d • Laaa* #&17A 

. 

a a m i t - ACTC 

^^Kt^" 
'Pref ix figurea w i t h aymbola to denote type of apace, aa fo l lowa: (a) for o/Kca; (b) for storage; (c) for o ther . 



AmURITXOM DIVISION 

STANDARD FORM 1 1 8 a 
DECEMBER 1953 
PRESCRIBED BY GENERAL 
SERVICES ADMINISTRATION 
REGULATION Z-IV-201.00 

BUILDINGS. STRUCTURES. UTILITIES. AND 
MISCELLANEOUS FACILITIES 

SCHEDULE A — S U P P L E M E N T TO REPORT OF EXCESS REAL PROPERTY 

I. HOLDING AGENCY NO. 

Be>173 

P A G E U OF 2 1 PAGES 

OF THIS SCHEDULE 
GSA CONTROL NO. (CSA U H 
only) 

3. ANNUAL RENTAL 

LINE 
NO. 

(a ) 

HOLDING 
AGENCY 

BUILOING 
NO. 
(b) 

DESCRIPTION 

(C) 

COST 

(d) 

OUTSIDE 
DIMENSIONS 

(O 

FLOOR 
AREA 

{Sq. I t . ) 

(0* 

NO. 
OF 

FLOORS 

(g)* 

CLEAR 
HEAD
ROOM 

(h)* 

FLOOR 
LOAD 

RANGE 

(«)• 

RESTRICTIONS ON USE 
OR TRANSFER OF 

GOVERNMENT INTEREST 

G) 

IJSL Beet Friaary Subetatioa. Brick. 

mk. 
1942 
O n r d Hone ft FUat Batreace. 

244.413 9 4 d 8 ' 2.844 20' .291M 

Brick, 1942 20.931 Uxl4* 19& lOfli 
2090 Oaerd Boaee ft Float Batreace. 

HI. 
1I4A_ 

Brick, I H I 8.165 llaU* 12L -9001 flotlnad - Uaaa #4000 
teller Hone, teisforcd eonerata. 
rirtcH, 1941 
iowder Mnealae. a t r*! Tile-Sad 

aa47iju8 lAOilZ!. 38^948 1B.B-3I! l l O i 

10 

2UC 
f i l led. 1942 
tomdat Mneaiaa. a t r ' l Tile-Sand 

24,460 JffidO! -1*40(1 10! lOOOf 

15 

2 I 4 L 

119_ 

2ir 

f i l led . 1942 
FOvder Mneaine, a t r ' l TiU-Saad 
f l l iad . 1942 

24,880 ASktkSL 1,40(1 10! lOOQi 

i r i 
sb i a s l a . 1941 
Balvage. 

eateatca 
JAJitQ. .^fldO! l,Afla lOi 10008 ftiMnaed . Uaae 84583 

i-veod. eoteetoa 
30.916 32dl ' Alt lli JQQf 

18 e h i n l o . 1942 71.969 18U90' 16.290 l l i JlffiM Oatlneed - Laaae #4196 
19 

20 
H L 

2I7A 

a—g 9*wm raet Baaa*, B*«..fct>«.̂  
C t n m t e a/pltab ft g rami , 1942. Pader M n e a i n . Fran-vood. 1945 

13.461 42x17* 
JflO ^ s H . 

14i 
J ^ 

IS* IS IfiOfif 

22 222B 
2364 

tffiee. Brick ft T i l e . 1842 173.422 122x62' 
B t o r n o B o n e . Briek. 1942 2.288 20KU7 

20x14' 

U, I3I 2B 
292 

10-13' 1258 

^ 

Ififif 
OBtUned - Laaaa #4625 

24 2368 
1360" 
236r 

S t e r n a B e n e . Brick, m 2^288 Si 20xU' 
20x14' 

292 
~S9i m 25 Btorege Bono , Brick 2t288 

2,288 T 
T 

1 ^ IdOi 
TB09 

storego Boaee. Brick. 1942 
"3Rir 

292 
27 

28 

TJTT 
TSS~ 

Storego. B r U k , 1942" 
totor Tmck Scelo ft Scale Bone, 

T J i l 

T l i l T T30 " T 29 

T 4 r 
Brick. 1842 
Water Bteetor Fun Sta.BeUfbrcad 

7,603 808 
X 

24x13' 
T«r 

c o n m t e . 1953 
Wereteooe, Brick v / n n r e t e block 

9.949 
420s70' 

370 
100.800 BBraaevBB, 

took, 1954 

839,088 faaa i t » DBA Support Ctr . 

TOTAL 

iPrefix figuree with aymbola to denote type of apace, aa followa: (a) /oroffice; (b) for etorage; (c) for other . 

§ 
It—W8II-I a. t. »>»»t i i f pimiiii. mtici 



r. 

f S l T Z : . BUILDINGS, STRUCTURES, UTILITIES, AND 
S t a s r J S f f " MISCELLANEOUS FACILITIES 

SCHEDULE A — S U P P L E M E N T T O REPORT OF EXCESS R E A L PROPERTY 

LINE 
NO. 

(a) 
1 

2 

3 

4 

5 

6 

7 

8 

t 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

X 

31 

32 

HOLDING 
AGENCY 

BUILDING 
NO. 
(b) 

230T 
307 

209K 

109A 
1098 

109C 
209B 

DESCRIPTION 

(c ) 

Geo Meter Shel ter . Mbod. 1992 
F n i l y B e n i n . Steotiook. 
Aeteatoa S h i n l o . 1948 
O n r d Bouae ft F l m t BBtreaee. 
NOod-fran S i d i n . 1942 
Ooard Bone . Gete #2 oa GoodfelloM 
B l vd . . Nbod. 1897 
o n r d teun. Oete %\k N. o f Blda. 
101. Itood, 1957 
Gaard Bone , Gate # 1 , i aa t r i e ted 
A m 8 1 , Mbod 
G n r d Hone. Oate #2, Beatrieted 
A n a # 1 . Maod 
G n r d Bene . Gate #3. B e a t r i c t d 
A m 8 1 . Bbod 
G n r d B e n e . Gate 84. teatrleted 
Aree # 1 . Bbod 
G n r d Bene . Gate #9. M e t r i e t a d 
A m 8 1 . WDOd 
G n r d Bone . qaje^29A^^ 
euevd Beiisa. i f i e k , 1942 
G n r d Bene . F i n e Batreace, 
STUB. 1942 
c u r d 801188, BfiCK, 1942 
Gtttffd B0H88 ft FlAdt BAtfJUICft. 
BTlek, 1942 

' 

TOTAL 

COST 

(d) 

500 

37.069 

3.066 

500 

325 

952 

500 

500 

1 .6U 

952 

, ??9 
7,Sl7 

9.235 
1(077 

8,754 

• - v „ • - • 

OUTSIDE 
DIMENSIONS 

(0 
10x7' 

75x23* 

12x9* 

6x6' 

7x6' 

8x8' 

6x6' 

6x6' 

8x8' 

8x8' 

t l k l l ' 

11x11' 
6x6* 

14x14' 

^ ^ B 

FLOOR 
AREA 

{Sq. I t . ) 

(f)* 

70 

4.016 

I U 

36 

45 

64 

36 

36 

64 

64 

xVt 
121 

121 
42 

200 

NO. 
OF 

FLOORS 

( 8 ) * 

2B 

1 

AMIUNITION DXVISIOH 
1. HOLDING AGENCY NO. 

r 

KO-173 

*• PAGE 1 2 OF 2 1 p^GES 
OF THIS SCHEDULE 

GSA CONTROL NO. (GSA U H 
only) 

3. ANNUAL RENTAL 

CLEAR 
HEAD
ROOM 

(h)* 

, 

FLOOR 
LOAD 

RANGE 

( i ) * 

^ J ^ ^ j ^ ^ H ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

RESTRICTIONS ON USE 
OR TRANSFER OF 

GOVERNMENT INTEREST 

G) 

k 

Ĥ̂ ^̂ ^̂ ^ 
'Pref ix figurea w i t h aymbola to denote type of apace, aa fo l lowa: (a) fo r of f ice; (b) for atorage; (c) for o ther . It—mil4l-l II. 1. Mri iMl i i f ri iaiiM orricc 



i S w G ™ BUILDINGS, STRUCTURES, UTILITIES, AND 
l & ^ . 5 N - z i » o 5 - MISCELLANEOUS FACILITIES 

S C H E D U L E A — S U P P L E M E N T T O R E P O R T O F E X C E S S R E A L P R O P E R T Y 

LINE 
NO. 

(a) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

» 
31 

32 

HOLDING 
AGENCY 

BUILDING 
NO. 
(b) 

102G 

lOX 

104B 

105B 

114B 

1I4D 

l U F 

1190 

1I9B 

1240 

124B 

U8I 

U7J 

128D 

128B 

DESCRIPTION 

(c) 

BABBiaOBSl 

Frateet ive OontmctUa-Bar r l cade . 
O o n m t e , 1942 
Frateet ive CoBstract ioa-terr icade. 
C o a e n t e . .1942 
F r a t n t i v e O o n t r u c t i o a - t e r r i e d e , 
Oeaerete, 1942 
Frateet ive O e n t m t i o a - t e r r i o a d e . 
OoBcrata, 1942 
F r a t n t i m C o n t m t i o n - t e r r l c d e . 
OoBCMte. 1942 

O o n r a t e , 1942 
Fmteet lva G o n t m t i o n - t e r r i c e d e . 
Ooaemto. 1942 
Frateef t tn O e u t m t U a - t e r r i c d e . 
o o n n t e . 19^9 
f r a t n t i m O e u t n i c t i o a - t e r r i c d e . 
Cmvrt fe , 1997 
Frateet ive Oeaetnic t ioa- ter r ieade. 
C o n r a n . IM2 
Frateet ive Ooaetmet ioa- terr icado. 
O o n m t e . 1942 
f m t n t l m O o n t m t l o a - t e r r i c d e . 
O o n r a t e . 1942 
Frateet ive Oeoet ructUa- ter r ieade , 
O o n r a t e , 1942 
F r a t n t i m C o n t m t U o - t e r r l c d o , 
Ceaerata. 1942 
F r a t n t i m C o n t m t U a - t e r r i e a d e , 
O o n n t e , 1942 

TOTAL 

COST 

( d ) 

73,738 

73,738 

73,738 

73,738 

59,997 

59,984 

99.986 

60.000 

60.000 

42.411 

32.879 

101.328 

101,328 

85,416 

83,418 

> v - . . • • • -

OUTSIDE 
DIMENSIONS 

(e) 

485 LP 

485 LF 

485 LF 

485 LF 

383 LF 

3aa LF 

383 LF 

268 LF 

268 LF 

342 LF 

401 LF 

841 LF 

841 LF 

674 LF 

794 LF 

^^B 

FLOOR 
AREA 

{Sq. tl.) 

(0* 

NO. 
OF 

FLOORS 

(8)* 

ISwHfc!*; 

AMIOBXTXON DIVISION 
t. HOLDING AGENCY NO. 

t 

•0-173 

PAGE 1 3 o F 2 1 pAGFS 
OF THIS SCHEDULE 

GSA CONTROL NO. {OSA u,a 
only) 

3. ANNUAL RENTAL 

CLEAR 
HEAD
ROOM 

(h)* 

• 

FLOOR 
LOAD 

RANGE 

RESTRICTIONS ON USE 
OR TRANSFER OF 

GOVERNMENT INTEREST 

G) 

^ B ^ ^ ^ ^ ^ ^ ^ E 
^Prefix figurea w i t h aymbola to denote type of apace, aa fo l lowa: (a) for of f ice; (b) for atorage; (c) fo r o ther . 10—68841-1 u. t . coviaNHCHT PBIRTIHC orrfcc 



• ' ' • 

i i l o l " o Z . BUILDINGS, STRUCTURES, UTILITIES, AND 
S S K K K M i " " ' MISCELLANEOUS FACILITIES 

S C H E D U L E A — S U P P L E M E N T T O R E P O R T O F E X C E S S R E A L P R O P E R T Y 

LINE 
NO. 

( a ) 

1 

2 

3 

4 

5 

6 

7 

8 

1 
10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

X 

31 

32 

HOLDING 
AGENCY 

BUILDING 
NO. 
(b) 

12ta 

I l i a 

131B 

131F 

131 H 

131 L 

I31M 

I3IB 

1328 

132B 

I32F 

I32B 

I32L 

ISM 

1320 

I32B 

DESCRIPTION 

( c ) 

Frateetive eoaatnietioB-Barricade, 
Coaerate. 1042 
Fmaaealva Ooaa»ruiia«mk.aarrieadaj 
Ooaerete. 1942 ^ 
f r a t n t i v e Oooa true t i o a - t e r r l c d e , 
GOBerate, 1942 ^ 
Frateet ive Oen tn ie t ioa - te r r i cade 
f A M M » * , to&9 
f ra tee t ive OoaatraBtUa-terrleada, 
Oonre t e , 1942 
f r a t e e t i m C o n t m t i o a - t a r r i c d o 
CMcrate, 1942 
F r a t n t i v e Cont rae t ioB- ter r iedBi 
CBBBrata, 1942 
Fra t ee t im Oontmet ion- te r r ieade , 
O o n r a t e . 1942 
f r a t n t i m G o n t m t i o a - t e r r i c d e 
Conraee . 1942 
f r a t n t i v e Oontruet ioa- ter r ieade, 
C o n m t e . 1942 
f r a u o t i v e Ooutmt ioa ' - t e rBlcade 
O o n n t e . 1942 
f r a t n t i m O o n t m t l o B - t e r r l c d a ; 
O o n r a t e . 1942 
f r a t n t i v e C o n t m t i o o - t a r r i c a d o i 
Coaen te . 1942 
f r a t e e t i m O o u e m t i o a - t a r r i c d e , 
C o n r a n . 1942 
f r a t n t i v e Con t rae t ioa- te r r icade 
Conreeo. 1942 
frateet^ve.OraatractlOB-terrleede 
Ooaerete. 1942 

TOTAL 

COST 

(d) 

8.595 

17.832 

2,409 

2,AOO 

17.832 

2.409 

2,409 

2,409 

17,832 

2.409 

2,409 

17,832 
4 

2.409 

2.409 

17.832 

2,409 
/ . P / . •'-•• ' 

OUTSIDE 
DIMENSIONS 

(e) 

413 LF 

160 LF 

20 LF 

20 LV 

160 LF 

20 LF 

20 LF 

20 LF 

\ha LF 

20 LF 

20 LF 

U 8 L F 

20 LF 

20 LF 

148 LF 

20 LF 

^ ^ H 

FLOOR 
AREA 

{Sq. ft.) 

(0* 

NO. 
OF 

FLOORS 

( 8 ) * 

1 
A»eiinnnaa 

1. HOLDING AGENCY NO. 

KC-173 

m ' 
*• PAGE 1 4 o F 2 1 PAGES 

OF THIS SCHEDULE 

GSA CONTROL NO. (CSA U H 
only) 

3. ANNUAL RENTAL 

CLEAR 
HEAD
ROOM 

(il)* 

, 

FLOOR 
LOAD 

RANGE 

( i ) » 

RESTRICTIONS ON USE 
OR TRANSFER OF 

GOVERNMENT INTEREST 

G) 

» 

^^^^HHKI^^^K:^' 
*Prefix figurea w i t h aymbola to denote type of apace, aa fo l lowa: (a) for of f ice; (jb) for atorage; (c) for o ther . 18—88841-X u. f. eovceaacHr raiHTiao orr ic i 



H E o f r « BUILDINGS, STRUCTURES, UTILITIES, AND 
S S S « t S M " » MISCELLANEOUS FACILITIES 

SCHEDULE A — S U P P L E M E N T TO REPORT OF EXCESS REAL PROPERTY 

LINE 
NO. 

(a) 

1 

2 

3 

4 

5 

6 

7 

• 
9 

10 

I I 

12 

13 

14 

15 

IS 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

X 

31 

32 

HOLDING 
AGENCY 

BUILDING 
NO. 

(b) 

1328 

I32T 

U t U 

203D 

264B 

209B 

2078 

2UB 

2140 

2UF 

217B 

DESCRIPTION 

(c ) 

f r a t n t i m C o n t m t i o a - t e r r i c d e . 
Oonra te . 1942 
f r a t n t i m C o n t m t i o a - t e r r l e a d e . 
Ooacrata. 1942 
f r a t e e t i m O o u t m t i o a - t e r r l c a d a . 
Ooacmte, 1996 
f r a t n t i m C o a e t m t U a - t e r t i e a d e , 
fSeaerate. 1*42 
f m t e c t l v o C o a e t m t i e a - t e r r i e d e , 
e o n r a n , 1942 
f r a t n t i m O o n t m t l o a - t e r r i c d e , 
Oon ra te , 1942 
f r a t n t i m O e n t m t i o a f - B a r r i c d e , 
d s n m t a , 1942 
f r a t n t i m O o n t m k i o n - t e r r i c a d e . 
e o n r a n , 1842 
f m t n t l m O e n t m t i m - t e r r i e d e . 
C o n m t e . 1941 
f m t n t l v o C o n e m t i e n * B e r r i c d e . 
O o n m t e . 1942 I s 
f r a t n t i m O e n t m t i O a - t e r r i c a d e . 
Oon ra te . 1949 

TOTAL 

COST 

(d) 

2,409 

2,409 

25,000 

73,738 

73.738 

10,618 

60.173 

80.173 

80.173 

7.527 

4 

^.,--' 

OUTSIDE 
DIMENSIONS 

(e) 

20 LF 

10 LF 

278 LF 

ASS LV 

405 LF 

489 LF 

U 4 LF 

383 LF 

383 LF 

383 LF 

45 LF 

^^B 

FLOOR 
AREA 

{Sq. f t . ) 

in* 

NO. 
OF 

FLOORS 

(8)* 

• 

AMIOBITXOH DIVISION 
1. HOLDING AGENCY NO. 

• 

BC-173 

PAGE 1 5 OF 2 1 PAGES 
OF THIS SCHEDULE 

GSA CONTROL NO. (GSA U M 
only) 

3. ANNUAL RENTAL 

CLEAR 
HEAD
ROOM 

(h)» 

FLOOR 
LOAD 

RANGE 

(0* 

RESTRICTIONS ON USE 
OR TRANSFER OF 

GOVERNMENT INTEREST 

G) 

» 

•^^Mm^^^E.' 
^Prefix figurea w i t h aymbola to denote type of apace, aa fo l lowa: (a) for of f ice; {b) for atorage; (c) fo r o ther . 10—68841-1 U. a. SeVKIMHEHT PRINTIMO OTPICC 



/I 

COBB DIVISIOB 

l l S I f ~ BUILDINGS, STRUCTURES, UTILITIES. AND 
SERVICES ADMINISTRATION • • • A A P i I . . i f A i m p . n i i i v i r n 

REGULATION Mv-201 CO MISCELLANEOUS FACILITIES 

SCHEDULE A—SUPPLEMENT TO REPORT OF EXCESS REAL 

LINE 
NO. 

(a) 
1 

2 

3 

4 

S 

6 

7 

8 

« 
10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

X 

31 

32 

HOLDING 
AGENCY 

BUILDING 
NO. 

(b) 

113 
1134 
1I3B 
use 
USD 

1198 
1130 

1I3J 

I I3K 
113L 

DESCRIPTION 

(c) 

e o n mviBiOH 
oora B u l l d i n . Br ick . 1942 
G n d B o o n . Br ick . 1942 
e n d BMiee. Br ick . 1942 
laepeatlaa A »«akiB)f, itoed e id i a f 
eovarad w i th aeteetot ih i f lB l^ 1942 
f u r a a n B d U l o a . vood aidioB. 
aatestain iblDS laa , 1942 
U t e r a t o m a u l l d i n , Br isk, 1942 
v o l a t i l e S t o r n e Blda* MOod. 1942 
a a U t i l a a»i>»-g* Birfg. Coaerate 
BUek, 1954 
Mao Haan . GalmdBed S h n t Metal 
1956 
floard Boaaa. por tab le , a o d . 1953 
G n d B o n n , por tab le , wood, 1953 

1.000 a a l . Oapaeity 

» 

TOTAL 

COST 

(d) 

2,741.341 
16.512 
4.861 

247,196 

282.360 
29.136 

1.500 

4.722 

20.090 
1.134 

664 
, 

1.500 

« 

•1YYY' .-

OUTSIDE 
DIMENSIONS 

(0 

438x309' 
17x24' 
l U l O ' 

32U155* 

263x117* 
99x42^ 
12x11* 

20x30' 

18x14' 
8x8* 
8X8* 

?^M 

PROPERTY 

FLOOR 
AREA 

(Sq. n.) 

(0* 

173,725 
418 
118 

SC,03I 

47.742 
4.341 

141 

600 

305 
64 
64 

NO. 
OF 

FLOORS 

( g ) * 

3B 

28 

1. HOLDING AGENCY 

•0-173 

NO. 
PAGE 1 6 OF 2 1 PAGES 

OF THIS SCHEDULE 

GSA CONTROL NO. {QSA u ta 
only) 

3. ANNUAL RENTAL 

CLEAR 
HEAD
ROOM 

(h)* 

8-34' 
>: 
9* 

28*7* 

8-l8< 
U-l 

7" 

FLOOR 
LOAD 

RANGE 

0)* 

5008 
8008 
9008 

10008 

9008 
• 9008 

9008 

• 

^^^HM 

RESTRICTIONS ON USE 
OR TRANSFER OF 

GOVERNMENT INTEREST 

G) 

O u t l o n d • Lnae #4639 
, n n If 

. 
OBtlaaaed - Lsaae #4025 

^^^^^^Si; 
'Prefix figurea with aymbola to denote type of apace, aa followa: (a) for offics; (b) for atorage; (c) for other . I ,—.Mt l l - I a. t . ««Tli iat«t rai lTla. erricc 



STANDARD FORM 1 1 8 * 
DECEMBER 1953 
PRESCRIBED BY GENERAL 
SERVICES ADMINISTRATION 
REGULATION Z-IV-201.00 

LINE 
NO. 

(a ) 

BUILDINGS. STRUCTURES, UTILITIES. AND 
MISCELLANEOUS FACILITIES 

SCHEDULE A—SUPPLEMENT TO REPORT OF EXCESS REAL PROPERTY 

HOLDING 
AGENCY 

BUILDING 
NO. 
(b) 

DESCRIPTION 

(e) 

COST 

( d ) 

OUTSIDE 
DIMENSIONS 

(O 

FLOOR 
AREA 

{Sq. ft.) 

(0* 

NO. 
OF 

FLOORS 

(g)* 

AWtBBITIflB ft COM BIVISI0N8 
. HOLDING AGENCY NO. 

no-173 

PAGE 1 7 OF 2 1 PAGES 
OFTHIS SCHEDULE 

GSA CONTROL NO. {QSA U H 
only) 

3. ANNUAL RENTAL 

CLEAR 
HEAD
ROOM 

(h)* 

FLOOR 
LOAD 

RANGE 

0)* 

RESTRICTIONS ON USE 
OR TRANSFER OF 

GOVERNMENT INTEREST 

G) . 

MIM. sTBocTmn. w m n ^ . g"ww" 

ttiderBroinid Qao Tonka (3) 
«»aa B t e r a f B . 5623 SV 

Flaspolf. 82' H (I) r 
9,670 
6.089 
1.931 

9 

10 

BiaemtCtTT-MBTBlB. ft TBAMM. I 
Qaartead TT tT* - « - « — , 8,100 LV 
ff*.«^>g>..tmii fltiwiiii4a 1,127 LV 

DOderaraad Ceble. 347.709 LF 

12.804 
1*352-

.419.142 
fono Uabto (94) 2.863 
S t m t LlBhto (129) 9,329 
riandllBbta (28) 1^635. 

15 

16 

BiOtritetiOB Lino, 90,989 LF 
SBHiCB ft IBDBBTBlAL BABTBl 

JZ3.456-

Badtety Banr Melee. 29.030 LF 681.760 
17 tene U n r a l o . 102.834 LF .794.001 
18 

Main 
JIXBpXi 
I. ^.871 

BtlOB STSTMl 
878 LF 

Bardee L ino . 10.078 t f 
BOABB - 178.808 BT or 10*8197 Mi 

,012,840 
164.647 

V 
20 

210 Vehicle~Overpne. 1.996 8T/.06 Ml 
.013.962 
239.869 y 

23 BimWBLKB.aABKXBB.OXBBB fAVIBWI 
24 BBlte. 42.198 BT 290.279 

139- fadeotrUn Omrano. 493 ST 66^730 

27 

28 

P ^ » n f ^fV* • 130.490 8Y 
BAILBQ4B8 - 8*8078 Ml* 

279.299 
373.261 

GBODMB, PSAIM4BB ft BITB IMfBOVB.i 
Btoira 8>nr8..484,fcf ^ 
BotaininB Walla, BWLf 

gjwgi'p ^ o^g»i !*»ogoJ^~ 
n u AIAM ST8TM8 - 908 Bxa 

3,300 
21.815 
139,041 
136,760 

TOTAL y^yy. 

'Prefia ea wiih aymbola to denote type of apace, aa followa: (a) for office; (b) for etorage; (c) for other . V. I. covKiNMcai raiaTlM. orricc 
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F i c S f ' o ™ ! BUILDINGS, STRUCTURES, UTILITIES, AND 
S ' £ S « K r r " MISCELUNEOOS FACILITIES 

SCHEDULE A—SUPPLEMENT TO REPORT OF EXCESS REAL PROPERTY 

LINE 
NO. 

( a ) 

1 

2 

3 

4 

$ 
« 
7 

$ 
9 

10 

I I 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

X 

31 

32 

HOLDING 
AGENCY 

BUILDING 
NO. 
Cb) 

307A 
1000 
1009 
1010 
1015 
1018 

DF.<!CRIPTION 

(c) 

TUNNELS - 12.081 LP 
RAS nTpTRTni /TTON J.TNRH - 2 1 , 6 2 0 LF 

COIPnPf iRPn ATR TTNER I' l 779 LF 
RURBTSH PIN 

V h » f ^Wtma^ tag ^ f a p r t i t f i ^ n t O afOrV * ' ' 
i d l i U t t e BtoBar'tv vaa n r d t t a d i 

Blac D i e t r i L I B B OB 
Gee Meiae 
S i d e n l k 
Fone . Securi ty 
F i ra A l e m S m t n 

.. 

TOTAL 1 

COST 

(d) 

845,931 
252,478 

73,987 
1.212 

'./.̂ A -V-

o A i r For« 

7,827.24 
2,884.10 

213.08 
76.00 

1,300.00 
117.98 
r ' / 

^ 
. • 

/ - • 

a- •• '• ^ 
61.898,65 

OUTSIDE 
DIMENSIONS 

(0 

"•^ f*LOF (< 
:e. Detach 

f^^B 

FLOOR 
AREA 

{Sq. I I . ) 

CO* 

231 

eat 6, : 

631 BF 
440 fto! 

-Ifil-UL 
10 BT 

973 LF 
1 Bo: 

1,041,83 

NO. 
OF 

FLOORS 

(g)* 

i \MMUNIT10N & CORP. nTVT.QTflNQ 
1. HOLDING AGENCY NO. 

•0*173 

PAGE 1 8 OF 2 1 PAGES 
OF THIS SCHEDULE 

GSA CONTROL NO. (CSA U H 
only) 

3. ANNUAL RENTAL 

CLEAR 
HEAD
ROOM 

Ch)* 

FLOOR 
LOAD 

RANGE 

0)* 

IfiSlLiBS Sduadraa: 

a Ft. 

! 

H 

RESTRICTIONS. ON USE 
OR TRANSFER OF 

GOVERNMENT INTEREST 

G) 

a. 

IHH^^Kr^'' 
*Prefix figurea w i t h aymbola to denote type of apace, aa fo l lowa: (a) for off ice; (b) for atorage; (c) for o thar . 1-1 0. I . eoviBHxiHT reiMriRa orrici 
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S T . L0U18 ORDMANCE PLANT 

STANDARD FORM 1 1 8 b 
DECEMBER 1953 
PRESCRIBED BY GENERAL 
SERVICES ADMINISTRATION 
REGULATION 2-IV-20IJ0 

LAND 

SCHEDULE -SUPPLEMENT TO REPORT OF EXCESS REAL PROPERTY 

t. HOLDING AGENCY NO. 

KC-173 
GOVERNMENT INTEREST 

LEASE 

PERMIT 

FEE 

LICENSE 

EASEMENT 
INFORMAL 

jiaBECUElil 

PAGE 1-9 OF 2 1 PAGES 
OF THIS SCHEDULE 

GSA CONTROL NO. (CSA 
uaa only) 

LINE 
NO. 

Ca) 

TRACT 
NO. 

Cb) 
S»3B rhe FulliQan Co, 

NAME OF FORMER OWNER OR LESSOR 
AND ADDRESS 

Cc) 

TRACT 
ACQUIRED 
(Acre* or 

aq. f t . ) 

Cd) 

ACRES OR 
SQUARE FEET 

Ce) 

EXCESS REAL PROPERTY 

COST 

CO 

ANNUAL 
RENTAL 

Cg) 

TYPE OF 
ACQUISITION 

Ch) 

RESTRICTIONS ON USE OR TRANSFER OF 
GOVERNMENT INTEREST 

CO 
0.0021 0.0021 Dooation DonatloB Baaenant dated 7-28-42 for 

m.OHC 1,144.775 D/T of Purchaaa 
aewer l i ae 

*Tha above 227.0560 acraa Incluilaa 10. j800 acres addad to caver CovarnaiaBt-ownai 
fee unierlylBg a t ree ta aa foilowai 

Riverview Boulevard 2.40 acrea 
Ihrwth Avenue 0.10 
Goodfellow Boulevard 6.50 
Darby Avaaua Qalk. 
Faaroae Street 0.37 
GlcBBore Avenue 0.35 
Hani1ton Aveaue 0.40 

15 

Alley thru Block 5580 0.25 
lOi l lL 

Tht Shell UivlaloB la to ba retelnad and aJide a aalf aaatalnlnt p l e a t , gatablialaieat of f a c i l l t i e a to 
required u t l l l t l e a anJ 

requjlred. Stould auch actlo|a 
auch aa aewage dlepoaal, a d rail will le provide 

^ 
lervicea 
beooBM 

ateam, e l e c t r i c i t y . water, gaa. 
lapractLcabla due t» coat or o t t e r o b a t i d e a , the rateatUo of eaaa-

2o_aenta far uaa of ce r ta in ax l a t l a t f a c i l l t i e a that aupply thtae u t l l t t l e a munt b • eoaaidered. OrdBaaca Anaiunitl 
ind , J o l i e t , I l l l n o l a . auat te contacted prior to f inal dec la lon to re Uaaa t t e land areaa deacrlted teraln 

Ji. to aaeertaln wtet eaaaaienta algiit te renulred 
23 

24 Certain bulldlnga and aguibaeat ara contaaillpatad to varylna datreea with pcopelUat powder. p r U e r coapoal 

28 

X 

tion. and tracer mix. Kind and 

26 aurvey 
27 by t h e ipecUl aurvey, atould bja a part 

coet oi neutral Ikat lon work to be parfonaed d i l te detemiaed by e apeclal 
af Ordaaace* Beatrict ione and condlt ioni pertalnlna to neut 

of t t e conditiona ot aaU or trenafer 
r a l l n g l e n and decoBtaalaatUB. aa determined 

Thfa boundary between the spe l l 01» la ton. «iT cli 
abould be locetad Kbich i s reeonaietMied aa axceaa, 

la beiog 
3U feat 

f e t a l 
abuuiweat 

id, and t t e liadAr of the iBatAllatlCnr 
and p a r e l l e l to the extet ing aecuricy fence 

which dlvldea t teae areaa . 

^ 
TOTAL ^ , 1 4 4 , 7 7 5 

19—OUMl- l 



ST. LOUIS a aBDNABCB FLAirr 
STANDARD FORM 1 1 8 b 
DECEMBER 1953 
PRFVniRFn RV APNrRAI 
SERVICES ADMINISTRATION L f l l l U 
REGULATION M V - » I J » 

SCHEDULE B—SUPPLEMENT TO REPORT OF EXCESS R E A L PROPERTY 

LINE 
NO. 

Ca) 

• 

X 

21 

22 

23 

24 

25 

26 

27 

28 

29 

X 

31 

32 

TRACT 
NO. 

Cb) 

NAME OF FORMER OWNER OR LESSOR 
AND ADDRESS 

Cc) 

I n S t . U u i e Ordaance Fl< 
ehould 
oa a a 
b u i l d i i 

A 

KV t r a 

Tl 

r e n i a e t SLOF m t l l e 
l a - r e i a t e r a a b l e teaia. 
a 1 0 1 . 

9 0 f m r e n e a n t . BD* D 
fbiAoa B l e c t r U Opffpaay i 
a a l a a U a I i n on t t e p r 

M acreage shown i n t h i s 

TOTAL 

TRACT 
ACQUIRED 
{Aerai or 

•q . t t . ) 

Cd) 

Uit i s a 
l a t l a f a c 
t t e r a re 

^-23-075 
i t H iaec 
l a a r t y . 

r a p o r t 

M 

EXCESS REAL PROPERTY { 

ACRES OR 
SOUARE FEET 

Ce) 

Ide excel 
w r y a l t i 
preaent: 

^BK:-398 
f r i , ' o r 

La the hi 

COST 

CO 

la w i t h the i 
i rnate f a c l l 
,y occupyioB 

ANNUAL 
RENTAL 

Cs) 

» r o v i a U 

TYPE OF 
ACQUISITION 

Ch) 

1. HOLDING AGENCY NO. 

KC-173 
3. GOVERNMENT INTEREST 

LEASE r n LICENSE 

PERMIT EASEMENT 
r r r INFORMAL 
•^^^ AGREEMENT 

^FmS^ScHEDutf^ 
GSA CONTROL NO. (OSA 

UM only) 

RESTRICTIONS ON USE OR TRANSFER OF 
GOVERNMENT INTEREST 

C«) 

i t t e t t t e 8 ; . l P B i a O r d n n e D i a t r i o t O f f i c e 
t y l a a a l a a d by G4aaral tenHetff A 4 a t n i e t r a t U n 
a p p r a x i l a t e l y 50.006 ecuara f e e t o f eaaea l a 

f r m 3 Nave i t e r 1949 t h r a 2 MBvUMr 1999. 

la t a v e i U b h 

i 

:a o a l y . 

1 U f o n a 

t o s o a a t m ' Ljai 
. ^ tea teaa a raa tad 

... 
i t i o a o n t l l a aurvey caa te aede o f tha a raa . 

^̂ H 
u. a. covtaHHCNT PRIHTINO orricc 10—098,43-1 

WBIMM^^^^^^:.^.' 



^SWY^GINER'AL RELATED PERSONAL PROPERTY 
REGULATION 2-IV-20I 00 

SCHEDULE C — S U P P L E M E N T TO REPORT OF EXCESS REAL PROPERTY 

rrEM 

NO. 

(a) 

DESCRIPTION 

Cb) 

ST. JdOOIS OBDiaara FLANT 
BBBATIVB BBFORT 

At a p rd i apoaa l coaferene on 5 and 6 
i t waa the o p U U o o f Ordaeace t t e t a l l 

STANDARD 
COMMODITY 

CLASSIFICATION 
(c) 

Oetoter 196 
per e o n 1 n 

would te r a w e d f roa t t e S t . Loala Ordnnce Flaat 
to n e a t i n t te praperty* 

1 
1 

M 

TOTAL 

% 
* 

H 

CON
DITION 

(d) 

1 . 
ropei 
uric 

UNIT 

Ce) 

t y 
r 

NUMBER 
OF UNITS 

CO 

1. HOLDING AGENCY NO. 

nc-173 
3. sec GROUP ( i d i t l ta) 

UNIT COST 

CB) 

• 

. 

• P A 6 E 2 1 OF 21pAGE5 1 
OF THIS SCHEDULE 

GSA CONTROL NO. (GSA U M 
only) 

TOTAL COST 

Ch) 

» 

1 

' 

DO NOT USE 
T H I S SPACE 

(i) 

u. a. nvEBMMcerpaiHriHO orrica is 88811 I iMMcur rail 
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DEPARTMENT OF THE ARMY 
OFPICC OP THB CHICP OP BNOINBERS 

WAaHINOTON. D.C. t03f4 

f 

LYve 
AfWir iOWBFi 

DAI£N-BE:I-C 18 December 1978 

SUBJECT: Inataiiation Beatoration, Goodfellow U. S. Amor Beaerve Center 
(Portion of Former Bt. Louia Ordnance Plant), Miaaouri 

- Conmiander 
U. S. Any Materiel Development 
and Beadineas Conaand 

ATTN: DR(a}MR 
5001 Eiaexihower Avenue 
Alexandria, Virginia 22333 

1. A 27.88 acre parcel of property which was part of the former St. Louis 
Ordnance Plant has been detennined excess to tte needs of the Army. The 
Departnent of Labor (DOL) is interested in acquiring the property for the 
establishment of a Job Corps Training Center. DOL has requested authorIxa— 
tion to immediately initiate modification of certain of the buildings. 

2. Approximately 13.20 acres of tbe area was last used as a Reserve v.jjx 
Training Center with a 14.68 acre portion being leased to Banley Induatries,^ 
Inc., for the manufacturing of detonators and other explosive devices. 
Since DOL will use the property on an unrestricted use baaia. certlfIcatd 
that it is free from hazardous materials and/or contsmination ia required.^ 
Certification falla within the purview of the Installation Reatoratioa 
Program. 

3. Request expedltiouR ar.tions be tsken to determine Che atatua of tbe 
property with respect to contamination and that a schedule for the deter-
nlnation be provided this office. 

4. Because of DOL need for earliest possible uac of tte 13.20 acre 
area, a separate certification should be provided thereon, snd, certlfieâ ^̂  
tion relative to the remaining 14.68 acre area ahould te provided at an 
early date,thereafter. 

•VS^?:^-: 

^^: 

K — 
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/ 

y^r-»fi 



I5AEN~REM-C 18 December 1976 
SUBJECT: Installation Reatoratlon, Goodfellow U. S. Anny Reserve Center 

(Portion of Former St. Louia Ordnance Plant). Miaaouri | 

5. Coordination of the transfer of property with DOL will be the reaponsi-
bility of Mr. W. Jaster of this office, Autovon Telephone Mo. 223-6175. 

FOR THE CHIEF GF ENGINEERS: 

a. ^ lUL.:̂ ^ 
JAMES E. UELMEN 
Acting Chief, Military Branch 
Manageinent 4 Disposal Division 
Directorate of Real Estate 

) 

' ^ . 



# 

0U1123 
St 10 Jan 78 

DRCIS-EP (18 Dec 78) 1st Ind 
SUBJECT: I ns ta l l a t i on Restorat ion, Goodfellow U. S. A i w Reserve Center 

(Portion of Fonner St. Louis Ordnance P lant ) . Missouri 

HQ. US Anny Materiel Development & Readiness Comnand. A lex . VA 22333 26 Dec 1978 

TO: Pro ject Manager for Chemical Demi l i tar izat ion and Ins ta l l a t i on Restorat ion. 
ATTN: DRCPM-DRR. Aberdeen Proving Ground. MD 21010 

1 . Reference telephone conversation between Mr. Andly Anderson, OPMCDIR, and 
Mr. Robert Marshal l , DRCIS-EP. 26 Decenber 1978. 

2 . Forwarded fo r appropriate action and Information f o r a reply In accordance 
wi th paragraph 3 of basic correspondence. Request response not l a t e r than 
10 January 1979. 

FDR THE COMMANDER: 

0 

ALFRED F. LAWRENCE. JR. 
Colonel, GS 
Chief. Engineer Division 
Directorate for Instal lat ions 
and Services 

V 
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Z l l ' i s IA 07U.8 

THB LOCATIOH AHD BZXERI OF CQHEAMINATION 
S T . LOUIS OKDMAMCS FLAXI 

Tte follewiag teletype frea Ordasan AaaBai t ln Oeaaate i s q n t a d i a 
i t s eatlcBty ladicstlBg t t e coatsalaat ioa ef tiie plaat aad t t e 
tioB which i s 

B n l u AICFF-07 for flBDSV-AF Vr B a s n l l 8B9BF Mr TT DrUr f n a OUU-AMFF 
Lyaa Bigaad Lt Oalon l U t h n tef OCO l t r 16 J n 82 sad Mr T T tFlor*s 
qass t , fellowiag i a sabalttod for deooa t aa in t i aa of S t . l a a i e Oadaean 
FUnt t A. All telldiags aad aqBipasat ten B a n daceatsaiMtad te 3K 
d i t i on . I . B . . a l l v is lbla a j ^ l o s i v n aad poedar raaeved. f i n h e d with sl 
BBd/or tet water, aad sarfaees brashed aaad or wt vaciwail . Swups aad dra las 
cloaiiBd aad f luahed. F i l t e ra tezaod. BosidBal explosivas or powder a ight 
be foHad BBdar aad 

B. Farther decoateBlaatioB WBBU coaslat of apot flashiag floors wtera 
marhinea were aet aad l a t a r reawvert la followlag bttlldtagat 

^'^^ (1) 102E, 10%. lO^F, 105-F-PriaMir Inser t be l ld iags . T n t for preaeace of 
primer mix. Fluah f i r a t floor, ' aop up af ter •achinaa raaaivad. lto ataapa. 

^^"^ (2) 102D. 103D. lOtt . 105E- LDsdlas bu i ld l i « s . Teat for preaaBce of pro
pe l l en t . Fluah f i r a t f loor, aop af ter mechlaaa raianvad. BB a i i ^a . 

Xr ,^ (3) 102F. H: 103F, H; 104G. J ; lOSC. J ; • Pciwder caanlBg bulldi i«a aad 
-̂̂  powder atorage aagaslBea. TOat fer propel l en t . Fluah ead aop. No aiaipa. 

^ (4) 123 • Tracer ead Inceadiery Cterge Baildiag. Teat for praseace of 
• e t e r i a l a . Flash sad drela af ter BechlBoa rawnvad. Three ai«pa aervlce 
a i r haadllag u a l t s . 

(5) UAA. C-TrcBsfcr balldiaga for iga i t lag coavoait ioas. 124B - Storage 
fer above. Teat for praseace of igaitlBg ecapositleiis. f lash v i t h aeutra-
l i a e r eolvtiOB, aad aop. 

<6) I19B. C. B. F-Traear aed Igal ter Storage. SaM aa pracadiag 

(8) 1254, B, C, D - mceadiaiy Mix Storage. Saaa n for 124 aad 119 n r i n . 

(7) 1190 • Chaailral Barebowae. HaBtrs l ln oiay api l lad ehaadcala aot a l 
ready deeoapesed er 

^ (9) 126 ead 127 scr ies - 16 b a i l d l n a p r l M r a t D r n e . May te coBtaadmated 
with a i x freai ruptorad prhaera. Bsmnvs eqnipaant a te lviagt flwBh aad aop. 

V ^ (10) 128 Sories - 12 telldiags prtear dry, atorage. aad WBighli«. Saae aa 
above. 

^ (11) 129 Series - 4 telldiags explosive s torage. Teet for p r a s e a n of 
ploeiVB. reaova atelviag. fluak aad aop. 
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\/ (12) 131 aad 132 aerlea - 16 baildiags, Frlaer Mix Baildlags. barricadn, 
ead coatrol housea. May te coBtaataared with aix or eeapeaeata ef aia. 
Tea svBVS ia axoa. All saape wexa staialBSS stael bnteta with flltn 
evorf lowlat late eoaecace eattllag basia which draiaad n aouar. 
stelwiag aad oqalpasatt ranve s i ^ filtacs ate aolids fer haraiag. 

\ a 3 ) 133 Borias - 4 bwlldlna aadargnaBi priaor aia anraga. Vt 
aaa of aia ia balk. Bsooataaiaan aa akova. 

^ . \ 

^(Lt ) 134 . Frlaer BBnifntnl i« ba i ld ine . 
fee euape, aad eaapa aoj ten aeae e t y ^ a a n tat 
aMchiaa Been. After •svlag aeehian. t n t fOr n a r n l a a t i o a ; flaah f l aon 
to reanve aay ooataaiaatiaa, f l n h d r a i n aorviag a i r haadllag a a l n . floor 
draiaa. ead saws . 

\ 
(15) 142-llT Friaar Btoraga. Baad fer teldiag priaar tefora diat r i te t ioa 
to oporatiag telldiags. May coataia eoae UBdacinapeaed mi* trom apillad or 
ru^tared priaers. Soa procodasas for telldiag 134 above. I. 

* (16) 114A, C. B - Fropellsat Storage Magulan. May teva e o n propellnt 
grelas ia cracte er coraers. Flash. All ars praaaatly leased to private 

> coapany fOr faraitare storage. 

C. All aweqM ead eettllag baslas should to ̂ ysieally raaoved ead heuled 
to SB inert duapiag greaad. Tte teles steuld te backf Iliad. 

D. Mature of aMterlal leeded er preparad Is evpocfed te deeoapnae over 
period of tlae ead upoa exposare to atavaptera. Freliaiaary sarvey of tte 
fecllltlee woald eecertela tte degree ef ceataalaatioB, if ma^» aad tte 
extent of daooBtaaiaatioa roqairod. 

S. Reeeoaeaded ILBltatleaa fer use by othors: OOrestrictad oae of all 
facilities, eabsequeat to raaeval of eqtiipaeBt sad O a dataBBiaatiOB ttet 
ooBtaalBBtiea ao loagor exists. 

F. Tte eatlaatad eoat of daoBataaiaetioa. or tte dacemtnetioa of tte 
ateeaee ef eoateaintftn. shoald n t exceed 825.000 lacladli^ tesctesd aad 

i swparvialoB. Tto daroataalnfloB work, if vaqaltad. asold to aceeaplishad 
\ by tte parehasor aadar suparwiaioa of sasponsible 

BI 
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ST. lOJIS QBOBWCE FLMIT 
ABCBIVEB 8EMCR 

- ^ 

I . General 

A. Purpon of t t e Archivn Search: This hiatorioal flunury %ras obn-
ducted to detennine operations at t t e St . Louis Ocdnanoe Plant (SLOP) during ^:.. 
the years 1941-1959. Foremost in the n a r c h wn h ia to r ioa l infomat ion 
relative to t t e u n and auteiequent decontamination of the buildings and 
magazines aaaociated with Hazardous Area No. 2/CteBloal Area Mo. 2. 

B. Authority: W, Chief, Field Systena Division to Chief. Environ
mental and Safety Division, 25 June 80. subject: Request for Archives 
Search of the St. Louis Ordnance Plant - Hazardous Area Mo. 2/Cteinical Area 
No. 2. 

C. Introduction; The Hanley Area, a contractor operated portion of 
the Hazardous Area No. 2, i s to acxxi be soguired fay the Department of Labor. 
I t is inperative that the history of this portion, prior to 1959. te known 
in order to identify those buildings and magazines where explosives, and 
heavy metals were used. A history of t t e operations conducted in t t e Hanley 
Area exists for the period 1959 to present. 

I I . Personnel/Agencies Contacted 

Personnel from t t e following agencin were oxitacted to provide inform 
mation concerning t t e narch : 

A. National Personnel Records Oenter, St. Louis, K) 

B. Industrial and Social Division of t t e National Archives, NSBhingtcn. ^.^ 
D.C. 

C. Washington National Records Oenter, Suitland, MD 

D. Environmental Photographic Interpretation Center, Vint Hill Faras 
Station, Warrenton, VA 

E. U.S. Amy Corps cf Engimers, Kanan dty District, ID 

F. Retired SLOP Poet Engineer, St. Louis, MO 

G. Department of Agriculture, ASCS Imagery, Bionetics Corporation, ., 
Vint Bill Farms Station, Warrenton, VA -.-c-̂ î r̂ -

-̂ H. Ocaoander's Representative for St. Louis Army Aanuinition Plant 
^ (SIAAP), St. Lcxiis, MD 

I. Retired Connander's Reprenntative for SIAAP, St. louis, MO 

J. Plant Manager fbr SIAAP, St. Louis, MD -'^^ 



K. Data Processing and Information Management Branch of Adminiatra-
tive Services Division, US Amy Bivironaantal Hygiene Agency (USAEHA) .APG, 
MD 

L. US Amy Armament Materiel Readiness Ooonand (ARRCOM) Historical 
Office, RDck Island, IL 

III. Findings 

A. Installation History 1941-1959 

The following sumnary was taken from intemal docunents of t te St. 
Louis Ordnance Plant f i les and from Historical Report, 45-55, St . Louis 
Ordnance Plant, primarily using Chevrolet Notor Division records when plant 
files were unavailable. 

Construction was started during January 1941 and %raB oonpleted in 
May 1942. Initial production, however, started as early n December 1941. 
During the World War II period, the St. Louis Ordnance Plant was oonstructed 
and activated as a Govemment Owned-Oontractor Operated (GOOD) plant fbr the 
production of anall arms annuniticn (caliter .30 and .50) and oonponents for 
the 105 nnt shells. 

Major oontractar operators during tte subject period were: 

1. The United States Cartridge Conpany (U.S. Cartridge), a sub
sidiary of Olin Industries, operated tte annunition plant for nanufacture of 
small arms ammunition and produced 67 million rounds. U.S. Cartridge 
occupied plants No. 1 and Mo. 2. Plant No. 1 conprised buildings in t te 100 
series and Plant No. 2 the 200 n r i e s (see Figure 1, page 3). They are both 
located due east of Bldg 107. 

2. The McQuay-Norris Manufacturing Conpany operated the core 
plant for manufacture of oores for ntall arms annunition and produced 8.500 
million cores. McQuay-Norris occupied the 113 building aerlea on the 
extreme south end, located south of Hî tway 70 on Goodfellow Boulevard near 
Natural Bridge Road. 

3. The Ctevrdet-Stell Diviaion of tte General Motors Oocporation 
operated the shell plant for the aanufacture of 105 am a h e l l a . Thia 
facility began pcoducticn late in 1945 following the diangeover fron aaall 
ama annunition manufacture. I te naifaer of atella pcoduoed ia unknown. 

Following deactivation of the plant in 1945. a l l property and 
buildings were transferred to the Seventh Service Coanand for uae n an 
administrative oenter fbr the Amy Service Foron. This included ttie plants 
No. 1 and No. 2 areas, but excluded t te McQuay-Norris plant. 

••vtL'r-

During the period 1945 to 1951 t te Pl;;̂ .it a n u t i l ind n a record 
oenter for maintaining and servicing records of the Adjutant General's 
Office and the Finance Center, US Amy. During this period the Plant wn 
administered by the St. Louis Administration Center, a Class I act ivi ty 
under th« jurisdiction of Fifth Amy Region. 
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Between 1945-51, nven Government housing buildings were oon
structed, each oontaining four apartments. In addition, a Mterry Bouaing 
^Voject consisting of 16 buildings containing a total of 120 ^partnents wn 
conpleted. 

On 1 Aug 1951, t te Plant n s ntabliAed n a Clan II industrial 
installation under the jurisdiction of tiie Chief of Ordnance and piaoed in 
an active status under .oonnand of t te Ocdnanoe Snail Aras Aanunition Oenter. 
On 1 Sep 1951, t te St. Louis Core Plant wn xadeaignated fron a ca.M8 I I 
industrial installation to a Clns II industrial activity at thia Plant. 

On 1 Feb 1952, t te Chevrolet-Shell Plant wn discontinued n a 
Class II industrial installation and ita fac i l i t i es oonaolidated with and 
made a pert of t te St. Louis Ordnance Plant. Gh t te aan date t te St. Louia 
Core Plant wn discontinued and i t s f ac i l i t in were also oonsoiidated with 
and made a part of t te St. Louis Ordnance Plant. 

Three divisions of SLOP were ntabliahed: 

1. Annunition Division - Small arms ammunition manufacturing 
activities; contractor-operator U.S. Defenn Corporation. 

2. Oore Division - Formerly St. Louis Core Plant; oontractor-
qperator McQuay-Norris Manufacturing Conpany. 

3. Stell Division - Formerly Ctevrolet Shell Plant; oontrator-
operator Chevrolet Shell Division. 

On 1 May 1952 t te St. Louis Administration Center wn discontinued 
and i t s function transferred to the St . Louis Ordnance P l a n t . These 
functions oonsisted of Amy housekeeping nrv ices to Amy Finance Center. 
In view of tte Plant mission, efforts were imnediately started to eliminate 
the housdceeping functions and by the end of September 1953, they tfere 
eliminated to tte extent tliat t te Amy Service Unit was discontinued and tte 
services decentralized to otter Fifth Any Agencies within the St . Louis 
area. 

As of 1 July 1954, this plant wn placed wider t te oonnand super
vision of the US Amy Ordnance Annunition Ooonand vice the US Amy Ordnance 
Small Arms Annunition Center whidi was being disbanded. 

Fac i l i t ies formerly operated fay Chevrolet Shell Diviaion of 
General Motors Oocporation were piaoed in standby wider power atatua, 30 Aug 
1954. Fron 1951 through 1954 a cumulative total of 19,094,321 shel ls were 
produced. Uhlike t te shells of WW II era production, these a t e l l s were 
pho^)hate coated. 

Later activities oonsisted of manufacturing anall anas annunition 
by the United States Defenn Oocporation and anall ttcae annunition oores by 
the McQuay-Norris Manufacturing Con{>any. 

Effective 1 Dec 1957, the St . Louia Ordnance Plant, a Class I I 
industrial installation of the Chief of Ocdnanoe, wn placed in an inactive 
status. 

• 
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B. Activities in Hazardous Area No. 2, 1941-1945 

According to information provided by a former employee, of the 
37.35 acres conprising Hazardous Area No. 2, t t e portion on the north end, 
specifically Bldgs 223 A and B, uaed magnesium for t r ace r bul le t manu
facture. In Bldg 234, on t t e extrem aouth end, lead atyphnate and ponlbly 
tetrazine were used in t t e manufacture of primers. 

Tte fbrmer enployn recalled that a r e n designated on s i t e map of 
Banley Area, page 3, were used prior to 1945 n follows: 

AREA USE 

220 Offices 

218 A,B,C P r i m e r & T r a c e r Mixing 

219 A,D,G Primer 6 Tracer Nixing 

226, 227 Remote Mixing Operation 

228 Powder Storage 

The following information was taken from documents e n t i t l e d 
Disposition of the S t . Louis Ordnance Plant and from Chapter I - Major 
Activi t ies , Mopping Up, a formerly restricted publication cf wiknown origin 
found in the plant f i l e s . 

In 1945, following deactivation procedures, machines teving f i re 
and explosive hazards due to collection of powders in hidden par ts and/or 
places on t t e machines and buildings teving explosive tezards were decon
taminated by the Amy OOE in acoordanoe with regulations of the Safety and 
Security Branch, Office, Chief of Ordnance, Chicago. The decontamination 
included machines being scrapped n well as those being disposed of through 
otiier channels. All special equipment peculiar to tiie production of small 
arms annunition was declared excess and recommended for scrapping. All 
multipurpose equipment was r epor t ed t o the Recons t ruc t ion Finance 
Corparation for ult imate d i spos i t ion . Over 14 mil l ion pounds of scrap 
material %«ere moved from the plant. 

The War Department Supply Bul le t in , SB 5-52, Ju ly 1945, Decon
tamination Procedures, outl ined the procedures for decontamination or 
discontinuation of operations prior to dismantling, demolition, a l t e r a t i on , 
or conversion of plants or equipment or areas %diere explosives .or toxic 
mater ia ls have teen manufactured, and in other plants and areas where 
similar hazards exist . A system of markings used to show extent of decon
tamination ranges from a simple "X" to indicate material only p a r t i a l l y 
deccxitaminated to five *X" indicat ing safe . A review of SB 5-52 by an 
Explosive Ocdnanoe DisposctL Officer ns igned to Environmental and Safety 
Division of the US Amy Tbxic and Hazardous Materials Agency revealed that 
procedures had changed l i t t l e from the date of publication to present . 
Procedures were stringent, including detailed cleaning %dth water, steam, cr 

(i 
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solvents, neutralization of acids, and flashing or buming of oontaminated 
equipnent to readi a "XXXXX" level cf decontamination. Current procedures 
are l is ted in ARBOGM 385-5, dated 26 Oct 1979. 

The buildings snd magazinn in t t e entire Hanley Area were narked 
"XXXXX" whidi indicated that t t e structures had been inspected af ter decon
tamination and were considered safe, and tiiat no explosives xeaained in the 
structures. 

One former govemment enployee, a plant maintenance engineer who 
often served as Post Engineer, confirmed the spec i f ic documentating of 
decontaminations. However, copies of the COE conpletion report teve not 
been located and i t i s nsumed tha t none aurvived as archival documents. 
Accordingly, no record of toxic or hazardous act ivi t ies fron 1945 u n t i l the 
Hanley lease of 1959 %«ere uncovered. 

C. Activities in Hazardous Area No. 2, 1945-1959 

As buildings were available, the Finance Center conducted c lasses 
in this area unti l 1951. In 1951, a rdiabi l i ta t icn program for small arms 
annunition manufacture was begun in tiie area. The machinery was in s t a l l ed 
but production was never begun. After t t e Korean Confl ic t , the machinery 
was removed and disposed of. I t was reported tiiat at various times t t e area 
was used for storage and for autonotive and eguipment maintenanoe. 

IV. Document Sources 

A. Files Available at National Personnel Record Center, St. Lousi, MD 

File Container No. 

05-25-52-7-3 Memos, General Orders, Special Orders, Bulletins, 
Prooedural Standardization Files 

06-25-04-2-1 Minutes of Staff Meetings, Minutes of Ind. Planning 
Board, Memos, Bulletins, Special Orders, SOP's 

08-41-10-E-3 Trip Reports, Newspapers, Qippings, Photos 

B. Files Destroyed and Dates Destroyed, National Personnel Record 
Center, St. Louis, MD 

1951-1957 F i l e s of Government-Owned, Cont rac to r Operated 
Indus t r ia l . . . Destroyed 1 July 1964 

Unserviceable Scrap.. . Destroyed 1976 

Contract Files Over $25,000. Destroyed 1963 

1951-1952 Plant General Administrative F i les - Could not te 
located. 



C. Files Available at Wuhington National Records Center, Suitland, 
MD 

Record Group 156, Bitry 646, Box 210 - Decontamination and 
Equipnent Disposition, Newspaper Clippings 

Record Group 156, Ehtry 646, Boxes A560 and 558 - St . Louis 
Ordnance District History, Volvanes I - XIV 

V. Conclusions 

A. Documents specif ic to land t r ans fe r s , buildings and magazines 
requiring heavy metal use, explosive u n , or decontamination reports %#ere 
not located during tiie subject narch . 

B. Information presented from personal interviews may prove useful 
r e l a t i v e to general locations and r e c a l l e d p l a n t o p e r a t i o n s . This 
information was not corroborated by other sources. 

\.-
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Description of Buildings in the 
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1. Descriptions of Buildings and Bunkers in the Goodfellow US Armv Reserve 
Center Area 

a. Building 234 

This large "U" shaped building has an east and west wing comprised of red 
painted ceme.it floors with glazed brick walls. The central part of 234 has a 
central (northem room) adjoined by (going aouth) a room with metal cages, a 
large room with some old shower stalls, a kitchen, mess hall, and some smaller 
rooms including a tolletroom. 

The southwestern part of the building has a floor constructed of wooden 
blocks. A mezzanine (very small) exists lo the western part of the building. 
There Is also a basement which houses the heating system in. the north central 
part of this building. 

b. Building 223A 

Building 223A is a large rectangular, one-story building whose length runs 
north-south and its width runs east-west. One large room on the first floor la 
divided up into 21 sections on the east and 21 sections on the west sides of 
the building. These sections are referred to as bays in the southern portion 
of the building. The surface of the first floor is red painted cement. The 
walls are all glazed brick. Each section has six overhanging fluorescent 
lights. The basement of the building has five (5) large heating units. 

c. Building 223B 

Building 223B is characteristically the same as 223A except that it is 
smaller, having only 13 bays on either side. It also runs north-south length
wise, parallel to and directly across the street from 223A. The walls are 
glazed brick. The northem half of the building floor is painted red. The 
southern half is basically unpalnted except for the bays between walls IOC and 
lie and IOB and IIB. The floor In the southern half may have been painted at 
one time—some signs of red paint are Indicated. The ceiling is about 25 ft. 
high, similar to 223A. A basement exists vhere five heating units similar to 
those in 223A are housed. This is beneath the northwestem section of the 
building. Three pollution control systems enclosed in three houses are on top 
of 223A and 223B. 

d. Building 222A 

This building is a one-story, irregularly-shaped, rectangular structure 
with an unpalnted floor. Building 222A has many rooms Including tolletrooms 
and shower rooms. Walls are painted white (upper section) and green and blue 
(lower section). The basement is In the southem section of the building and 
contains the heating system. Three exhaust systems enclosed in houses are on 
top of the roof. 

e. Building 231 Series 

This series consists of 8 small one-room red brick buildings with glazed 
brick interiors and red painted floors. 
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f. Building 243 Series 

The 243 series conslats of 8 email, two-roomed, white bulldlnga cooatructed ^ ^ 
of plaaterboard and ahlngles. The floors are red-palated cemeat. Each building ̂ |p| 
is surrounded by 15 foot high cement bleat walla roughly 18 lachea thick. Tte 
front part of the walk going Into 243D la soaked with oil. Soae oil barrela 
are stored In the area. 

g. Building 232 Serlea YY,, ? 

The buildings in 232 aerlea are almllar to thoae In tte 243 serlea. (jiella^ 
are conatrueted of plaaterboard (interior) and green ahlngle (exterior). The 
floors are red painted cement. A partitiOB (wall between rooms) is present in 
several of the buildings. Each building la surrouoded by .15 foot high bleat 
walls as Is the 243 serlea. There are 8 buildings in this aeries. 

h. Building 244 

This building formerly housed a power plant. It haa a baaement and first 
floor consisting of one large room. Firat floor is contaminated with bird 
excrement. 

1. Underground Bunkers 

There ere six underground bunkera which are located aouth of building 234. 
Each bunker is approximately 4 feet by 6 feet by 8 feet. There are ceaent 
ateps leading to each bunker. The stairways are enclosed with a concrete 
canopy. 

j. Bunker 224 \ ^ ^ .w., ci-«r i >̂ ; • 

This underground bunker la located Northweat of building 223B. Bunlber 224 
was accesaed by a atairwell. Becauae the bunker vaa filled with water, it was 
not poaalble to determine Its dimensiona. However, the walled area above the 
bunker measured approximately 30 feet by 30 feet and the bunker appeared to be 
about 20 feet deep. 

2. Descriptions of Buildings In the Hanley Induatrles Inc. Leased Area 

a. Building 218 Series "" ^stA ^or ,̂>>-vv\e.r •itt'n'̂ «'' -,̂ ^c-.-^ '̂U<^u.rly.c^ 
(«c,t{ 5Typnr«t- t _ +«hR»->-vie. >>«.«>ffil l• . . 

Series 218 buildings are large T shaped bulldlnga with a red brick exterior 
and glased brick interior valls. Floors throughout the bulldlnga are of antj^ 

. ^t-'^static composition construction. The south end consists of three large aad aix 
AN!J^ "I smaller rectangular rooms. The center portion contains 17 rooms, a large one 

v̂t'*'" on the south end and the smaller ones extending to the north end. The north end 
-y^'^.^ ;V of buildings 218fi and C contain eight rooms. Four are of poured concrete coastruc-
,\u^ ' ./( tion. The north end of building 218A conslats of tvo large and two small rooas. 
'^J^ All rooms open to the building exterior. Each room has overhanging fluorescent 
"** lights. ^ ' 
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Theae bulldlnga are interconnected by underground tunnela. Baaement 
rooma are loceted at each end of the bulldlnga. At tte aouth end are four 
rooma vhlch open into a foyer. One of theae la on equipment room, the 
othera appear to be atorage rooma. At tbe north end la one large beaement 
room connected to the tuaael sjrstem. 

b. BulldlBg 219 Series ""̂ f̂  l , j \ , , ,̂, u.^ .-̂' ,.c.,.hit c...iu^.:^U 

The buildings in the 219 aerlea are of tvo typea. Thoae to the east are 
large, aiogle atory, rectangular, brick bulldlnga, vfaoae length n m a north-
south. These consist of a large control room vith smaller rooms at each end. 
All rooma teve orange colored glazed brick interior valla, anti-static com-
poaltlon floora, overhanging fluoreacent lights, and vail and celling vents. 
-These bulldlnga alao have outside loading docka. .There are no baaementa. 

The 219-aerie8 bulldlnga to the veat (B, C, E, F, H, J) are aquare, one 
room brick bulldlnga vith orange colored glazed tile Interior valla and anti-
atatlc floora. The celllnga are plaaterboard and contain a vent. The roofs 
are clay tile. All of theae buildings are aurrounded by 15 foot high concrete 
blast valls. 

c. Building 220 

Building 220 is a large rectangular, one-atory brick atructure vhose 
length n m s eaat-veat. This vaa a laboratory facility. The vest end coiAil^a''" 
of one large room vith laboratory benches at the east end and a laboratory-yf ' \ 
hood In the center. The east end consists of a hallvay and five rooms, two'b'fV 
which are reatrooms. A atairwell at thia end leads to the basement. All rooms 
on the ground floor have orange colored glazed brick interior valls, anti-atatlc 
composition floors and overhead fluoreacent lights. 

The basement of building 220 is a single large room vhich vaa used as a 
machine shop. The valls and floora in the basement are concrete. 

.'>f((«r 

d. Building 226 and 227 Series _ useî  .for rî ĉVe .-K̂ ;A:.«̂  CJJ 

The 226 and 227 aeries conaiata of small one room, vhlte buildings constructed 
of plasterboard interior valla, aabestos shingle outer walls, and anti-static 
compound floors. Each building la aurrounded by 15 foot high concrete walla 
approximately 18 inches thick. 

e. Building 227T 

This is a temporary one story, one room building vith plaaterboard interior 
valla, aabestos shingle outer walls, with a solid concrete floor. 

f. Building 228 Series — vA5<eA X"«.r pcw.W ŝ orâ e 

The buildings in this series are of tvo typea. Thoae in the east and veat 
groupings are aquare brick buildings vith orange colored glazed brick interior 

^ valla and anti-atatlc compound floors. The aouth central building in each 
grouping has a atairvell vhich leads to the underground tunnel netvork coimecting 
all of the buildings. 
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The buildings in the center grouping (228W, 228X, 228y) are long, 
rectangular structures constructed of plasterboard interior valla snd aa
bestos ahlngle outer valla. The bulldlnga houae drying ovena. Tvo of 
the bulldlnga (228G, 228M) in thia grouping are aquare trlth brick exterior 
and orange colored glazed brick interior valla. 

All of the buildings in this series have anti-static compound floora 
and are surrounded by 15 foot high blast valls as in the 226 and 227 serlea. 

g. Building 229 Series 

Buildings 229H, J, L and M are one room rectangular, underground, poured 
concrete structures vith heavy ateel vault doors. Each building has a vent 
in the center of the ceiling leading to the aurfaca. Acceaa to theae bulldlnga 
is by way of concrete stairways. The stairwaya and area above each atructure 
are surrounded by thick, 15 foot high poured concrete explosion valls. 

Buildings 229K and N are above ground, rectangular, of vood fraae conatruc-
tion with exterior asbestos ahlngles. The Interior walla are plaaterboard. 
Each building contains a stainless steel sink with vail to vail dralnboards. 
These buildings are also l o c a t e d within 15 foot high poured concrete explosion 
walls. 

h. Building 236 

Building 236 is a one stozy double garage of brick construction with a 
concrete floor. 
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APPENDIX D 

TABLES OF COMPLETE ANALYTICAL RESULTS 

^ 



Table 1. Goodfellow US Any Beaerve Center 
Reaulta of Basvy Metal Analyses of Surface Samplea 

Building 

222A 

• 

223A 
( 

•jr'^ct.f^ 

223B 
1 

.4 r^<.e,"> 
V 

Sample # 

81 
82 
83 
84 
86 
87 
85 (Blank) 

465 
500 
21 
22 
23 
24 
25 
26 
27 
28 
29 
40 
41 
42 
43 
45 
46 
47 
48 
49 
60 
44 (blank) 

61 
62 
63 
64 
65 
66 
67 
69 
79 
80 
68 (blank) 

Cd 

58.8 
29.8 
39.2 
29.4 
29.8 
29.4 
<.99 

178.2 
120. 
58.8 
5.97 
5. 
19.6 
844.2 
98. 
88.2 
49. 
98. 
49. 
117.6 
148.5 
117.6 
49.8 
58.8 
68.6 
99. 
68.6 • 
58.8 
< .99 

39.2 
5. 
68.6 
19.6 
29.4 
9.9 
78.4 
4.98 

107.8 
49. 
<.99 

Concentration, pg/m^ 
Cr 

321.6 
150.8 
110.6 
170.8 
251.2 
130.6 
<2.2 

2575. 
2678. 
301.5 
50.2 
50.2 
261.3 
462.3 
261.3 
341.7 
1751. 
1648. 
1009.4 
1648. 
2060. 
2091. 
291.4 
160.8 
597.4 
5562. 
381.9 
236.9 
<2.2 

648.9 
20.1 
482.4 
211.0 

• 241.2 
60.3 
341.7 
10.0 
462.3 
180.9 
<2.2 

Pb 

5775. 
3465. 
1995. 
4515. 
4200. 
3150. 

2.1 

13650. 
3360. 
966. 
1365. 
504. 
4410. 
3780. 
2625. 
2594. 
5040. 
5775. 
36440. 
7875. 
13230. 
5282. 
2625. 
2310. 
12600. 
2100. 
2205. 
2625. 
21.2 

1890. 
724.5 
1470. 
1029. 
1470. 
1575. 
2205. 
474.7 
1260. 
2058. 

1.1 

Hg 

<.23 
3.02 
1.62 
2.24 
15.9 
1.48 
.23 

<.23 
• .85 
.82 
.39 
.25 
.36 
.34 
.51 
.46 
.37 

1.70 
2.13 
< .23 
.78 
.34 
.34 

3.47 
.34 
.72 
.30 

1.59 
< .23 

• .41 
•< .23 
• .23 
• .52 
-.44 
.30 

< .23 
< .23 
.44 

1.17 
<.23 

m 



Table 1 (Continued) 

i^ : V ^ ' 

Building 

234 
/ 

jpri'*"*-''^ 

,1 \J^'^^' 
pb 5>7l 

• t . W - ' " ' 

1̂ 

244 

231A 
231C 
2 3 IF. 
231G 

23i:i 
231P 
243A 
2433 

2430 

W' 24 3i-: 

Sample f 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
12 
13 
14 
15 
16 
17 
18 
19 
20 
436 
ll(Blank) 

147 
148 
149 
88 
89 

(a) 
501 ' 

(a) 
502 

( i i ) 

503 

Cd 

3.5 
49.8 
39.8 
29.8 
79.6 
783.9 
29.4 
306.9 
168.3 
138.6 
79.6 

217.8 
844.2 

4422. 
29.4 
29.4 
6.0 
9.95 

58.8 
58.8 
9.9 

148.5 
4.0 

29.4 
148.5 
5.0 • 

49. 

98. 

49. 

Cr 

432.6 
301.5 
170.8 
351.8 
221.1 

2987. 
80.4 

587.1 
463.5 
100.5 

1236. 
824. 

1648. 
4120. 
367.5 
231. 
60.3 
66. 

515. 
572.8 
<2.'2 

710.7 
150.8 
422.1 
422.1 
20.1 

535.6 

762.2 

1133. 

Pb 

598.5 
945. 
865.2 

2029. 
1754. 
2940. 
861. 

1365. 
3570. 
2205. 
2835. 
1260. 
4515. 
14700. 
2100. 
1470. 
1533. 
903. 
1680. 
3360. 
52. 

6615. 
535.3 

2730. 
3360. 
3465. 

3150. 

5985. 

15750. 

Hg 

.52 
11.66 
4.14 
7.62 
1.17 

13.44 
1.34 
•7.62 
•6.16 
44.8 
3.81 
7.73 
5.38 
4.7 
.34 
.41 

<.23 
<.23 
.28 

1.48 
.41 

<.23 
<.23 
.23 

<.23 
<.23 

• • 

.23 

<.23 

<.23 



Table 1 (Continued) 

e 

4 V>̂ --̂ ^ 

4 

^ 

4 

Building Sample // Cd Cr Pb Hg 

243F 
243G 504^*^ 58.8 906.4 7350. <.23 
243H 
232A 
232A 
232B . . 
232C 505^*^ 68.6 . 504.7 18900. .26 
232D 

232E . 
232F 506 ^^' 178.2 525.3 6720. .23 
232G 
232H 

(a) 
Composite sample. 



Thin Layer Chromatography Results 

The results of the TLC analyses bf physical and swab samples 

wliich gave positive responses are given in Table 2. The levels of TNR, 
,—^-^ 

RDA, TNT,rNC^ and Pb styphnate were all below their TLC detection limits. 

In a few cases, PETN and(N6) were detected, but maaked by an 

• 

interfering material. Subsequent semi-quantitative analysis of these samples 

by HPLC confirmed the presence of these materials at or about the TLC 

detection limit. These samples were not rigorously quantitated by BPLC 

as this effort was beyond the scope of work fbr this program. 

A positive response was obtained in the TLC analysis for 

tetrazene in several samples. However, these same aamples also contained 

large amounts of interfering materials which contained reducible nitrate 

groups and masked the TLC visualization of NG and PETN. Bird manure (guano) 

is composed of a variety of nitrates and guanidine type structures, and it 

is probable that such compounds would give false-positive responses for 
^ ~^YY 

PETN, NG and ̂ etrazeneT^ It is, therefore, believed that the positive 

responses for tetrazene were due to the presence of these Interfering 

compounds and not due to the presence of tetrazene. 

-1,V<''0 . .,'^-]tl.'"*'-V\ 

» \ fw r t ( ^ p r i i v i e r -VM fll*. Cla/ - S dec f: s f Mi-i.rj'i/-t J 

n "f .* r I'O / 
^ i y ^ C ' ^ ' ^ j - ^ k r - ^ ^ Y - ^ e l l A ri , j ^ . a f̂ e " y - i - > - " ^ ' ' 



Table 2. Goodfellow US Army Reaerve Center 
Reaulta of the Analyaes of Phyaical and Swab Samples 

a 

v: 

Sample 
No. 

160 
161 
162 
163 
li64 
165 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 

Building 

231P 
231P 
231P 
231N 
231N 
231N 
231J 
231J 
231J 
231G 
231G 
231G 
231E 
231E 
231E 
231C 
231C 
231C 
231A 
231A 
231A 
243H 
243H 
24 3H 
243G 
24 3G 
243G 
243F 
243F 
243F 
24 3E 
243E 
243E 
243D 
243D 
243D 
243C 
243C 
243C 
243B 
2432 
243B 

TNR 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

RDX 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

TNT 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

NG 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

.'ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND .' 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

PETN 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

NC 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND' 
ND 
ND 

Pb sty 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Tetrazene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
UD 
MD 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

4 



Table 2 (Continued) 

Sample 
No. Building TNR RDX TNT NG PETN NC Pb Sty Tetrazene 

205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
400 
401 
402 
403 
404 
405 
406 
407 
408 
409 
410 
411 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 

243A 
243A 
243A 
232H 
232G 
232F 
232E 
232D 
232C 
232B 
232A 
222A 
222A 
222A 
222A 
222A 
22 3A 
223A 
223B 
223B 
234 
234 
234 
234 
234 
234 
223A 
223A 
223A 
223A 
223A 
223A 
223A 
223A 
223B 
223B 
223B 
223B 
222A 
222A 
244 
234 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

+(2) 

ND' 
ND 
ND 
+ 
ND 
ND 
ND' 
ND 
ND 
ND 
ND 
ND 
. ND 
ND 
ND 
ND 
ND 
ND 
ND 
.ND 
.'ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND . 
ND . 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
+ 
+ 
+ 
ND 
+ 
+ 
+ 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

. ND. 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND. 
ND. 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

. ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
HD 
ND 
ND 

ND 
ND 
ND 
ND 
+ (3) 
+(3) 

+.(3) 
•ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

. ND 
ND 
ND 
.ND 
• ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

• 



Table 2 (Continued) 

' # 

Sample 
No. 

431 
432 
433 
434 
435 
437 
438 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
466 
467 
468 
469 
470 
472 

Building 

234 
234 
234 
234 
234 
234 
223A 
234 
234 
234 
223B 
223A 
223B 
223B 
223B 
223B 
223B 
223A 
22 3A 
223A 
223A 
223B 
223B 
223B 

TNR 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

RDX 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

TNT 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

NG 

ND 
ND 
ND 
ND 
ND 

• ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

• ND 
• ND 

PETN 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

NC 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
HD 
ND 
ND 
ND 
ND 
ND 
ND 

Pb Sty 

ND 
ND 
ND 
ND 
ND 
ND. 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Tetrazene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

(1) ND = not detected. 

(2) TLC analysis gave a positive response. However, presence of ' 
interference(s) precludes positive identification and quantitation 
by TLC. HPLC analysis was used to confirm the presence of these 
materials at or about the TLC detection limit (50-75 ug/g for NG 
and PETN). 

(3) TLC analyses gave positive response. However, presence of inter
ference (s) makes TLC identification and quantitation unreliable. 

V 

I 

4 



Table 3. Hanley Area 
Positive Spot Spray Reaulta (Buildings) 

l iu i ld ing 

216 A 

Room 

101 
102 
104 
105 
106 
108 
109 
112 
113 
121 
124 
127 

Spot Spray Number 

2 3 4 

+ 
+ 

+ 
+ 

+ 
+ 
+ 

+ . 
+ 

218 B 101 
102 
103 
104 
106 
107 
108 
109 
116 
121 
122 
124 
125 
127 
132 
141 
142 
144 
B02 
B05 

+ 
+ 

+ 
+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 

+ 

+ 

+ 
+ 

118 C 102 
104 
106 
108 
111 
115 

+ 
+ 
+ 

) 



Table 3 (Continued) 

a 

4 

Spot Spray Number 

Building Room 1 2 3 4_ 

218 C 127 
131 
132 
B02 
B04 
B05 

+ 
+ 
+ 

+ 
+ 
+ 

219 A 

219 D 

219 G 

102 

101 
103 

103 

+ 

+ 

+ 

+ 

220 101 + ( s i l l ) 
101 + (wall) 
101 + (shelf) 
102 + 
105 + 
106 + 
107 + 

•Compounds I d e n t i f i e d by S p o t SpravB 

Spot Spray 
Number Compound(8) Detected 

1 Nitrocellulose, Nitroglycerine 
2 PETN, HMX 
3 DNT, TNT, TETRYL 
4 Styphnic Acid, Lead Styphnate 
5 Tetrayene 



Table 4. Hanley Area 
Spot Spray Reaults (Msgazlxies) 

Magazine 

219 E 
219 F 
219 H 
219 J 
227 A 
227 B 
227 J 
227 M 
227 0 
228 C 
228 F 
228 G 
228 N 
228 P 
228 V 
228 Y 
228 Y 
229 K 
229 N 

Room 

101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
BOl 
101 
101 

1 

+ 
+ 

•+• 

+ 
+ 

+ 

Spot 

2 

+ 

+ 

+ 
+ 
+ 
+ 
+ 

+ 
+ 

Spray Number 

3 4 

+ 

•f 

•f 
+ 

5 

j 

10 
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Table 5. Hanley Area 
Physical Sample Results* 

Composite 
Sample 11 Building 2.4 DNT 2.6 DNT TNT TETRYL PETN 

Analyte 

NG NC Tetrazene 
Styphnic 
Acid HMX 

S62434 

S62447 

S62468 

S62497 

S62424 

S62500 

S62425 

S62S03 

S62428 

S62481 

S62490 

S62493 

S62420 

S62411 

S62417 

S62431 

S62504 

S62505 

S62S06 

218 

218 

218 

219 

219 

219 

219 

219 

219 

220 

227 

227 

228 

228 

228 

229 

218 

228 

228 

A 

B 

C 

A 

C 

D 

E 

G 

H 

(M) 

(E) 

(E) 

(M) 

(W) 

C (B03) 

R (BOl) 

Y (BOl) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

+ 

-f 

+ 

ND 

ND 

ND 

ND 

ND 

ND 

+ 

+ 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

+ 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Nb 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

<0.0075 

3.8 

<0.0075 

<0.0075 

0.0120 

<0.0075 

<0.0075 

<0.0075 

0.0120 

<0.0075 

2.1 

0.029 

0.0083 

<0.0075 

<0.0075 

<0.0075 

0.35 

<0.0075 

<0.0075 

* All 
HMX. 
HMX 

analyses were perfonned by TLC methodology except Tetrazene and 
Tetrazene analyses were performed by colorimetric spot test, 

analyses were perfonned by quantitative HPLC procedure. 

, 
i: 

... 

LEGEND: ND 
(M) 
(E) 
(W) 
(+) 

- Non-detectable 
- Mid 
- East 
- West 
- Positive (Detection 
Limit 1 u g/cnZ 

?Y'My' 



Table 6. Hanley Area 
Detection Unit, Preclaion, and Accuracy 

of Analytical Methoda by Analyte 

Analyte 

Ag (in water) 
Pb " •• 
Cr " •' 
Ni " •• 
Cd " " 
Hg " " 
Ag (on filter swipes) 
Pb " " " 
Cr " " " 
Ni " " 
Cd " " " 
Hg " " •• 
Styphnic Acid (in water) 
Tetrazene 
HMX (in water) 
NC (in water & soil) 
NG " " " 
PETN " " 
TNT (in water) 
Tetryl " 
2,4-DNT " 
2,6-DNT " 
Explosives by TLC 
2,6-DNT by TLC 

Detection Limit 

0.5 
10 
5 
10 
0.5 
0.4 
1 
5 
5 
5 
25 
0.2 

• 50 
500 
8.4 
9700 
9700 
9700 
1.2 
2.4 
0.5 
0.5 
1 

2.5 

ppb 

II 

II 

II 

II 

Vg/m* 
If 

II 

II 

It 

It 

ppb 
II 

II 

It 

II 

II 

II 

It 

It 

It 

Vg/an2 
II 

Accuracy 

0.85 
0.89 
0.92 
1.03 
0.93 
0.87 

0.66 
1.01 
0.96 
0.976 
0.976 
0.976 
0.60 
0.69 
0.83 
0.83 

• 

Precision 

0.10 
0.10 
0.10 
0.10 
0.10 
0.10 

0.08 
0.03 
0.041 
0.011 
0.011 . 
0.011 1 
0.35 
0.15 
0.14 
0.14 
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Table 7. Hanley Area , 
Heavy Metal Analyaia of Surface Svlpea (vg/H^) 

4 

Bldg./ 
Magazine 

218 A 
218 B 
218 C 
219 A 
219 B 
219 D 
219 E. 
219 G 
219 J 
220 
226 (V) 
227 (E) 
227 (M) 
227 T 
228 (E) 
228 (M) 
228 (W) 
229 
236 

Blank 
S.L. 1 
S.L. 2 
S.L. 3 
S.L. 4 
S.L. 5 

Sample # 

S62311 
S62316 
S62322 
S62360 
S62295 
S62365 
S62298 
S62370 
S62301 
S62329 
S62334 
S62351 
S62343 
S6228S 
S62268 
S62277 
S62286 
S62304 
S62328 

-

-
-
-
-
^ 

Pb 

17300 
4920 
5080 
820 
3330 
1920 
27200 
1900 
4220 
5850 
8140 
4180 
2870 
800 
4020 
2870 
3880 
2670 
6180 

Ag 

4.3 
8.6 
7 
3.7 
4.6 
8 
24 
10 
9.8 
7.5 
3.1 
4.2 
3.2 
<1 
4.7 
3.9 
6.4 
4.1 
5 

Nl 

61 
74 
147 
22 
55 
64 
30 
84 
147 
100 
34 
59 
33 
<5 
59 
53 
95 
49 
40 

QUALITY CONTROL DATA* ( ufl 

<5(0) 
6(2.5) 
8(5) 

12(10) 
27(25) 

<1(0) 
<1(.5) 
1.1(1) 
2(2) 

5.2(5) 
53(50) 10.2(10) 

Expected value in parenthesis 

<5(0) 
<5(2.5) 

8(5) 
14(10) 
27(25) 
55(50) 

Hg 

<0.2 
<0.2 
<0.2 
32 
<0.2 
<0.2 
<0.2 
1.7 
<0.2 
0.9 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 

./M2) 

<.2(0) 
.2(.2) 

.33(.4) 
.7908) 

2.06(2) 
4.16(4) 

LEGEND: 

Cr 

343 
310 
449 
64 
126 
232 
92 
293 
364 
434 
116 
170 
95 
26 
300 
222 
515 
328 
172 

<5(0) 
<5(2.5) 

6(5) 
11.5(10) 
26.5(25) 
56(50) 

Cd 

102 
<25 
<25 
<25 
<25 
100 
<25 
<25 
28 
54 
<25 
<25 
<25 
<25 
<25 
<25 
40 
<25 
<25 

<1(0) 
25(25) 
50(50) 

100(100) 
246(250) 
520(500) 

S.L. > Spike Level 

^ 
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Table 8. Hanley Area 
Powder Well Sample Results (ppb) 

Composite 
Sample 

S62407 
S62375 
S62380 
S62384 
S62399 
S62389 
S62394 
S62404 
S62408 

S63109 
S63102 
S63099 
S63100 
S62S14 
S62515 
S62375 
S62407 
S62541 
S62542 

S62543 
S62S44 
S62545 
S62546 

Location 

PW425 
PW0218A 
PW0218B 
PW0218C 
PW226 (W) 
PW227 (E) 
PW227 (M) 
PW228 (E) 
PW228 (W) 

Blank 
Blank 

2,4 DNT 

<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 

NA 
NA 

Spike Level NA 
Spike Level NA 
Duplicate* 
Spike 
Spike 
Spike 
DW Spike 
DW Spike 

DW Spike 
DW Spike 
DW Spike 
DW Spike 

NA 
NA 
NA 
3.3(5) 
<0.5(0) 
0.42 
(0.5) 
0.75(1) 
2.0(2) 
5.1(5) 
8.8(10) 

2,6 DNT 

<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 

TNT Tetryl 

<1.2 
<1.2 
<1.2 
<1.5 
<1.2 
<1.2 
<1.2 
<1.2 
<1.2 

<2.4 
4.0 
4.6 
<2.4 
<2.4 
<2.4 
<2.4 
<2.4 
<2.4 

PETN 

<9700 
<9700 
<9700 
<9700 
<9700 
<9700 
<9700 
<9700 
<9700 

NR 

<9700 
<9700 
<9700 
<9700 
<9700 
<9700 
<9700 
<9700 
<9700 

QUALITY CONTROL DATA* (ppb) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
3.3(5) 
<0.5(0) 
O.S 
(10.5) 
0.80(1) 
2.1(2) 
4.3(5) 
8.8(10) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
4.5(5) 
<0.5 
0.58 
(0.5) 
1.4(1) 
3.5(2) 
6.1(5) 
11.9(10: 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
7.3(5) 
<0.5(0) 
1.5 
(0.5) 
2.6(1) 
3.5(2) 
6.6(5) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

1 11.6(10) NA 

NA 
NA 
NA 
NA 
NA 
NA 

NC 

<9700 
<9700 
<9700 
<9700 
<9700 
<9700 
<9700 
<9700 
<9700 

NA 
NA 
NA 
NA 
NA 
NA 

Tetrazene 

< 500 
< 500 
< 500 
< 500 
< 500 
< 509 
< 500 
< 500 
< 500 

NA 
NA 
NA 
NA 

< 500(< 
2.5(2, 

NA (1.6x10* X104 )NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 

Styphnic 
Acid 

<50 
<50 
<50 
<50 
<50 
<50 
<50 
<50 
<50 

NA 
NA 
NA 
NA 

500 NA 
.5) NA 

131(200) 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

HMX 

<8.4 
<8.4 
<8.4 
<8.4 
<8.4 
<8.4 
<8.4 
<8.4 
<8.4 

<8.4(0) 
<8.4(0) 
39(40) 
75(80) 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

Expected value in parenthesis Legend: NA • Not analyzed 
Î D.W. Spike - Distilled water 

spike 
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n # 

Table 9. Hanley Area 
Sewer Sample Explosive Results (ug/l) 

S.nmplc 

S62512 
S62513 
S62514 
S62515 
S62516 

Sewer • 
Location 

2,4 DNT 2,6 DNT TNT Tetryl PETN NG NC 

428 
430 
432 
434 
436 

<0.5 <0.5 <1.2 <2.4 <9700 <9700 <9700 
<0.5 <0.5 <1.2 <2.4 <9700 <9700 <9700 
<0.5 <0.5 <1.2 <2.4 <9700 <9700 <9700 
<0.5 <0.5 <1.2 <2.4 <9700 <9700 <9700 
<0.5 <0.5 <1.2 <2.4 <9700 <9700 <9700 

Tetrazene 

<500 
<500 
<500 
<500 
<500 

Styphnic 
Acid 

<50 
<50 
<50 
<50 
<50 

HMX 

<8.4 
<8.4 
<8.4 
<8.4 
<8.4 

QUALITY CONTROL DATA* (pph) 

S63109 
S63102 

Ul S63099 
S63100 
S62514 
S62515 
S62375 
S62407 
S62541 
S62542 

S62543 
S62544 
S62545 
S62546 

Blank 
Blank 
Spike Level 
Spike Leve] 
Duplicate* 
Spike 
Spike 
Spike 
DW Spike 
DW Spike 

DW Spike 
DW Spike 
DW Spike 
DW Spike 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
3.3(5) 

<0.5(0) 
0.42 
(0.5) 
0.75(1) 
2.0(2) 
5.1(5) 
8.8(10) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
3.3(5) 
<0.5(0) 
0.5 
(10.5) 
0.80(1) 
2.1(2) 
4.3(5) 
8.8(10) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
4.5(5) 
<0.5 
0.58 
(0.5) 
1.4(1) 
3.5(2) 
6.1(5) 
11.9(10) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
7.3(5) 
<0.5(0) 
1.5 
(0.5) 
2.6(1) 
3.5(2) 
6.6(5) 
11.6(10) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA (1. 
riA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

h%\Q'* 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

<500(<500) 
2.5(2.5) 

X104)NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

131(200) 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

<8.4(0) 
<8.4(0) 
39(40) 
75(80) 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

Expected value in parenthesis Legend: NA •• Not analyzed 
§n.M. Spike - Distilled water 

spike 



Table 10. Hanley Area 
Sewer Sample Heavy Metal Results (ug/ l ) 

Sâ Bple # 

S62507 
S62508 
S62509 
S62510 
S62511 

S62507 
S62510 
Blank 
S.L. 1 
S.L. 2 
S.L. 3 
S.L. 4 
S.L. 5 

Sewer # 

428 
430 
432 
434 
436 

Dupli. 
Spike 
-
-
-
-
-
— 

Pb 

230 
18 
270 
190 
<10 

Ag 

<0.5 
<0.5 
<0.5 
<0.5 
<0.5 

Ni 

14 
115 
14 

<10 
<10. 

QUALITY CONTROL DATA* (ppb) 

220(230) 
330(340) 
<10(0) 
17(5) 
10(10) 
19(20) 
45(50) 
94(100) 

<.5( .5) 
8.4 ao) 
<.5(0) 
<.5(.5) 

.8(1) 
1.6(2) 
4.2(5) 
8.5(10) 

17(14) 
49(50) 
<10(0) 
10(5) 
8(10) 

**-(20) 
55(50) 

103(100) 

Hg 

<0.4 
<0.4 
<0.4 
<0.4 
<0.4 

<.4(.4) 
3.2(4) 
<.4(0) 
<.4(.2) 
.4(.4) 
.84(.8) 
1.96(2) 
3.36(4) 

Cr 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 

<5( 5) 

Cd 

0.9 
<0.5 
1.2 
3.3 

<0.5 

1.1(.9) 
96(100) ]L2(13.3) 
<5(0) 
5(5) 

10(10) 
18(20) 
47(50) 
92(100) 

<.5(0) 
.7(.5) 
.9(1) 
1.9(2) 
4.7(5) 
9.4(10) 

Expected values in parentheaes 

Sample los t in processing 
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APPENDIX E 

ANALYTICAL METHODS AND QUALITY ASSURANCE DATA FOR THE 

GOODFELLOW US ARMY RESERVE CENTER SURVEY 



1. Analytical Methoda 

a. Spot Spray Test Methods. Preliminary evaluation of the presence of 
aelected exploalves was conducted by spraying building aurfacea with reagents 
which give positive color reaponaes in the preaence of certain exploaive 
materials. These tests vere conducted using the reagenta Hated in Table 1. 
The test for RDX, etc. vaa performed uaing tvo aprays In aucceaslon. The 
first spray reduced the nitroae groupa in theae explosives to nitrite vhile 
the second apray gave a poaltive reaponae to the liberated nitrite. The 
second of theae apraya vas alao uaed to obtain a meeaure of any background 
nitrite containing material vhlch vould contribute to a flov positive response 
to this test. Each apray vas applied to different apota vithin a one-meter-
aquare area, vith a aultable interval betveen aprays to prevent mixing of 
spray materials on the building surface. 

Table 1. Spray Tests for Selected Explosives 

Munition Indicating Reagent 

Detection 
Limitj 
yg/cm 

TNT A s:ixture of 1 percent 1,3 diphenylacetone 
plus 0.2 percent tetramethylammanlum hydroxide 
in ethanol 

0.4 

RDX, NC, NG, 
PETN 

(1) lOZ Zinc dust in toluene 

(2) 0.35Z each of procaine -f N,N2-dimethyl-
napthylamlne in 501 acetic acid 

0.4 

TNR,FbSty* A mixture of lOZ SnCl,-2H.O in 51 NaOH 
(filtered) 

0.4 

Tetrazene The reaction products from 101.NaOH, lOZ 
Na2CFe(N0)(CN5)3'2H20 and lOZ K3FeCNg, 
mixed vith an equal volume of acetone. 

0.4 

.1 

^ 

*PbSty •= lead atyphnate 

b. Thin Layer Chromatography Methods. The analyaea vere conducted using 
Silica Gel plates (LK5DF) vith a 15 percent butyl acetete In petroleum ether 
(bp 30-60C) developer and a aeries of visualization techniques. A list of 
the R, values and vlauallzation procedures is given in Table 2. 

I 
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Table 2. TLC Parametera for Selected Exploalvea 

Munition 

TNT 

TNR, PbSty 

NC 
NG 
PETN 

RDX 

b. 
0.92 

0.0 

0.0 
0.76 
0.90 

0.09 

Vlauallzation Procedure 

Spray vith lOZ KOH in methanol 

Vlauallze In daylight and pv 

Spray vith modified Grelsa reagent 
after heating at 105 C for 20 
mlnutea. 

Same aa above after visualizing 
in yv light 

Detection 
LlBlt, 

25 

25 

50 

50 

All physical samplea vere weighed in 1.0 gram aliquots vhere sample aize 
permitted and mixed in a sonic bath for 0.5 hour vith 2 ml acetone. A 50 pl 
aliquot of this extract vas then apotted on the TLC plate, the advent allowed 
to evaporate, and the plate developed In a aaturated tank for at least 15 min. 
The plate vas then renoved from the tank, air dried, snd visualized sequentially 
according to the teata in Table 2. Quantitation vaa accompllahed by comparison 
vith known atandards. 

The determination of tetrazene vaa accomplished using a separate procedure. 
Becauae of the lov organic solubility, it vaa not poaalble to operate aufflclent 
loadings on the TLC plate to permit visualization and Identification. Therefore, 
a svabbing procedure vas employed in vhlch the sample, acidified vith 0.01 NHCl 
(to solubilize tetrazene), vas allowed to soak into the Q-tip. The Q-tip vaa 
then sprayed vith the appropriate vlauallzation apray (aee Table 1). This test 
vaa found to be very aelectlve and aensitive for tetrazene in the presence of 
the other explosives. 

c. HPLC Analysis. All high performance liquid chromatographic (HPLC) 
analyaea vere performed uaing Waters Model 6000A Solvent Delivery System a 
LDC UNIII Honitor, a DuPont Model 834 Automatic Sampler, and a Hevlett 
Packard 3385 data system. 

Water Sample Preparation and Analvsis. Vater samples obtained during this 
study vere stored at 4 C In amber-colored bottles fitted with aluminum foil-
lined lids. Prior to preparation for analysis, each sample waa allowed to 
warm to anhlent temperature. Theae aamplea vere then filtered in 50 al aliquot, 
the residue rinsed vith 1 ml acetone and buffered vith 1.0 ml (pH - 7) phosphate 
buffer. A 5 ml aliquot vas then vlthdrawn, spiked id.th 50 pl of 10.0 ppt m-
nltrophenol in acetone (IS), and placed in a screv cap vial for subsequent HPLC 
analysis. Chromatographic conditions aultable for the aeparatlon and quantita
tion of TNR, RDX, TNT, NG, and PETN are deacrlbed in Table 3. 
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Table 3. Ooerating Parametera for HPLC Analyaea 

# 
Column 

Mobile Phaae 

Flow Rate 

Detection 
Wavelength 

Attenuation 

Injection Volume 

Column Pressure 

Column Temperature 

N eff 

C.Q reversed phaae (Waters Badial 
Byetern) 

40Z CHjCN/60Z HjO 

1.5 ml/mln 

254 nm 

0.128 AUFS 

20 pl 

1000 paig 

Ambient 

5000-7000 plates 

Compression 
Separation 

50Z CH3CN/6OZ HjO 

1.5 ml/mln 

254 nm 

0.016 AUFS 

20 pl 

900 paig 

Ambient 

5000-7000 plates 

4 

2. Quality Assurance 

a. Analysis for Heavy Metals 

(1) Lead Chromiim and Cadmium 

The quality aaaurance aspects of the inductively coupled plasma apectroacopy 
method used to determine lead, chromium, and cadmium vere evaluated by determining 
the percent recovery of apiked samples. Recoveries from spiked acid avipe aamplea 
were Pb-83Z, Cr-88Z, and Cd-108Z. 

(2) Mercury 

Quality aaaurance of the atomic adaorption method uaed for mercury analyaes 
vas also evaltiated by determining recoveries from apiked samplea. A sample vas 
spiked with mercury and carried through the analytical procedure. Recovery fron 
spiked mercury aamples waa 71 percent. Previoua data is presented below. 

(a) Preclaion Data for Lead, Chromium and Cadmium 

4 

Spike Mass 
(Mlcrograma) 

10 
20 
200 
1000 

Relative Standard Deviation 
of Meaaured Maaa (a/x) 

Chromium 

.113 

.049 

.069 

.082 

Cadmium 

.031 

.063 

.050 

.043 

Lead 

.107 

.076 

.053 

.043 
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(b) Preclaion Data for Mercury 

Spike Maaa 
(Micrograms) 

0.2 
0.4 
1.0 
3.0 

Relative Standard Devlat.ion 
of Meaaured Maaa (a/x) 

.104 

.063 

.056 

.069 

) 

b. Analysis for Organics 

(1) Quality Assurance Procedures for Spot Sprays. Each spray teat serlea 
Included a test for background nitrite, idilch aay give false positive response 
for the NG, PETN, NC, and KDX teata. As no "blank" surface vas'apparent, no 
other "blank" samples could be run for theae testa. However, at least once 
each day, the reaponsivenesa of each spray vas checked by spraying svabs vhlch 
had been dipped in 0.012 percent solutions of the respective explosives. Soch 
procedure constituted an analyais of "standard" samples. 

(2) Quality Assurance Procedures for TLC Analyaes. During the TLC analyaes 
for the selected exploalvea, a series of blanks, standards, and apiked samplea 
vere routinely analyzed. Blank samplea conaisted of 2 ml acetone. Standard 
samples consisted of spiking knovn amounts of each explosive as a mixutre cuts 
the TLC plate. Alao, a aeries of spiked aamplea %iere generated uaing a phyaical 
sample which had been analyzed previously and found to be free of munitions. 
Four one-gram aliquots vere taken, spiked successively at the 25 ug/gm, 100 ng/gm, 
500 ug/gm, and 0 ug/gm level, and analyzed by the procedurea deacrlbed above. 
The reaults of these snalyses confirmed the validity of our procedures for deter-^ 
mining each compound in actual physical aamples from SLOP. 

(3) Quality Assurance Procedures for HPLC Analysis. 

(a) Sample Integrity. All vater aamplea vere collected in glass jars 
equipped vith tight-fitting, aluminum-foil-lined lids. All aamplea vere atored 
at 4°C in separate facility from the analytical lab prior to their preparation 
for analysis. 

(b) Instrument Calibration. The calibration of the LDC DVIII Monitor con
sisted of following manufacturer's reconmended procedures for evaluation of 
short-term drift snd noise. The detection cell was cleaned and rinsed with or
ganic solvents and all adrrora and lenaea realigned and cleaned or replaced aa 
appropriate. The Instrunient vas alloved to stabilize for 1 hour vith an N2 . 
purge through the detector cell, and the drift and noise vas evaluated. Output 
noise at. 254 nm vas less than 3 x 10~^ AU, vith an attenuation x 0.0001 AuFS, as 
per specifications. Drift was less then 0.01 A per 24 hours under these conditions. 

(c) Material. All organic solvents used in these analyaes vere dlstiUed-
In-glaas grade obtained from Burdlck and Jackson Laboratorlea, Muakegon, Mldilgan. 
Table 4 describes the authentic explosive standarda uaed In this study and the 
sources from vhich they vere obtained. TNT, RDX, and TNR vere prepared as 5.0 
ppt solutions in acetone vhile NG and PETN vere prepared aa their 20.0 ppt acetone 
solution. These stock solutions were stored at 4C throughout the study. As fresh 
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standard aolution of theae exploalvea were required, they were prepared 
from theae atored atock aolutiona. Dlatilled vater vaa uaed to prepare 
atandard aolutiona and the chromatographic mobile phaae for HPLC analyaia. 
Thia vater vas obtained from a Millipore/Milli-Q vater purification ayatam. 

Table 4. Sourcea of Explosives Reference Materials 

Compound Source 

2,4,6-Trlnltrotoluene (TNT) Edgevood Araenal, Edgevood, MD 

2,4-Dihydroxy-l,2,5-trinitrobensene (TNR) Eaatman Organic Chemicals, 
Rochester, NY 

l,3,5-Trinitro-l,3,5-triazocyclohexahe Edgevood Araenal, Edgevood, MD . 
(RDX) 

Pentaerythritol tetranitrate (PETN) Sandia Laboratorlea, Albuquerque, NM 

Trinitroglycerln (NG) ICI American Inc., Wilmington, DE 

m-Nitrophenol Eastman Organic Chemicals, 

Rochester, NY 

Tetrazene Olin Corp., East Altan, IL 

Lead Styphnate (normal) (PbSty) Olin Corp., East Altan, IL 

These stock solutions were examined by HPLC chromatography for the preaence of 
impurities, by injecting 20 pg of TNT, TNR, and RDX and 100 pg of PETN and NG. 
In this manner an impurity preaent at or above the 1 percent level would have 
been observed assuming any such material had a xrv extinction coefficient almllar 
to that of the parent compound. No aingle auch species vas obaerved although 
several such materials may have been present in trace amounts and whose total 
percentage in the standard solution could not be determined using these techniques. 

Additionally, nuclear magnetic resonance (NMR) and Infrared apectroacopy (IR) 
were uaed to evaluate these materials for the presence of Impurities. These ....,:̂-; 
examinations vere conducted on 10 mg portions of each atandard auch that a 1 per-, 
cent impurity would be preaent at the 100 pg level. However, auch an examination 
is not aultable for determining any Impuritiea vhich have similar reaonatlng or 
absorbing frequencies or extremely small "response factors." 

(d) Standard Curvea. Standard curvea vere cooatructed from solutions of 
six different concentrationa of each exploaive in 100 pg/ml a-nltrophenol aolu
tion. Each exploaive vaa prepared aa a atock aolution In acetone from vhlch . . 
the standard aolutions vere generated by combining appropriate amounts of these 
stock solutions In a single vial. The analytes vere divided into tvo groupa 
corresponding to their common methoda of BPLC analyaia (i.e., TNT, TNRf and 
RDX, and NG and PETN). Hence, aix separate aolutiona vere prepared containing 
TNR, RDX, and TNT et each of the six concentrations. Appropriate amounts of 

^ each atock aolution vere combined in a aingle veaael %d.th 500 pg of m-nitrophenol 
and the mixture diluted to 5 ml vith vater. Similarly, PETN and NG standard 
aolutiona vere prepared in 3 ml acetone containing 500 vg of m-nitrophenol and 

/ diluted to 5 ml vith vater. Each of the above six concentrations vere replicated 
M ^ four times. 
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Standard curves vere genereted by single injection of each of the 24 
viala obtained from the above procedure. Detection llalta were determined 
from auch curvea uaing the aethods of Hubaux and Voa. The inatrtaeBtal 
detection limit for TNR, BDX, n d TNT was selected at 10 wg/ml and at 40 pg/ml 
for PETN and NG. 

(e) Accuracy and Precision. Once each analytical method was selected, 
the accuracy of theae methoda waa evaluated in the following manner. Spiked 
water samplea vere analyzed in replica tea of four at each of several concen
trations based on the instrumental detection limit for each analyte. These 
spiked samples vere prepared at 1/2 DL, DL, 2DL, 5DL—to the upper limit of 
reportable data for each aethod. DL for vater ssmples vaa takeo sa the Inatru-
meatal detection limit aince theae aamplea required eaaentially no dilutions 
or concentration prior to analyaia. For a'coaq)lete deacriptlon of the saaiple 
preparation and analyais procedures, aee the preceding aectiona of thia report. 

The accuracy and precision of the HPLC snalyais method vas determlend at 
the detection limits of each compound where: 

Inaccuracy - -̂ -̂̂ —̂ '̂ ^̂  « (fraction recovered) -
target 

Imprecision • — 

The inaccuracy for TNR, RDX, and TNT vas less than 0.50 and the Impreciaion vas 
greater than 0.20 percent at 10 ppm. These values vere lesa than 0.90 and 0.30 
for NG and PETN at 40 ppm. The eccuracy and precision Improved dramatically at 
concentrations above the detection limits. Hovever, since all aamplea analyzed 
contained analyte levels below the detection limit, only the above valuea are 
reported for these analyaes. 

(f) Blanks. Spiked Blanks, and Standard Solutiona. Once the accuracy and 
precision of each of theae analytical aethoda vere verified, the continued per
formance of these sample preparation and analysis procedures vaa monitored by 
examining blank and apiked blank aamplea. Such aamplea vere prepared and 
analyzed vltb every group of 10 or less vater and aoil aaiqilea. Blank vater 
samples vere generated in the laboratory and consisted of aliquots of distilled 
water. Blank water aamplea vere apiked by Injecting 50 ml blank water with 
either 50 pl each of 5.0 mg/ml solutions of TNR, BDX, snd TNT or with 100 pl 
each of 20 mg/ml aolutiona of PETN and NG. 

The validity of the standard curvea determined for each explosive was 
monitored regularly by analyzing atandard solutions with every set of ssaples 
analyzed. The concentration of theae stsndard aolutiona waa deterained and if 
these concentrations deviated by more than 10 percent of their known values, 
nev standard curves vere constructed. 

Actual nethod values vere slightly less thsn these values snd varied betveen 
compounds. A round number to represent detection limits vas selected for 
convenience. 
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(g) Evaluation of Auto-Sampler. An evaluation vaa made of the repro
ducibility of the injectiona nade by the auto-aampler used in theae analyaea. 
Seven LC viala vere filled from a aolution containing 100 pg/ml of TNT and 
100 pg/ml IS. Theae viala vere then analyzed vith 3 injections per vial to 
yield a total of 21 injectiona of thia aclution. The peak areas of each ex
ploaive vere then meaaured and the average and atandard deviation obtained. 
Hovever, beceuae of the knovn poor reproducibility of injectiona in HPLC, 
the method of intemal atandards vaa choaen for quantitation of all analytes 
ih thia atudy. Conaequently, the peak area ratio of analyte to IS vaa alao 
determined for theae 21 injectiona and the correapooding average and atandard 
deviation calculated. Similarly, a 400 vg/ml aolution of NG vas 
evaluated. The reaults of theae evaluationa are given in Table 5, Where it 
ia. aeen that good reproducibility (i.e., preclaion vhich equala S^) ia 
achieved vhen peak area ratloa are deterained. 

Analyte 

TNR 

RDX 

TNT 

NG 

Table 5. 

Avg. Peak 
Area 

54,990 

83,657 

155,200 

15,612 

Reproducibility 

8742.3 

11844.0 

24016.0 

1394.9 

of Automatic 

S/i 

0.16 

0.14 

0.16 

0.09 

Inlector 

Avg. Peak 
Area Ratio 

0.50836 

0.73955 

1.43610 

0.12490 

S. 

0.0153 

0.0161 

0.0380 

0.0112 

S/x 

0.03 

0.02 

0.03 

0.09 

0 

"̂ 
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Method Bo. 1 

Bevlaed Deceaber 18, 1980 

^ 

# 

DETEFMIBATION OF BMX OB BDILDIBG SURFACES 

I.. Application; Thia method la uaed to aeaiquantitatlvely determine 
the concentration of BMX (l,3,5,7-tetranltro-l,3,5,7-tetracyclo-
octane) on building aurfacea. It is primarily designed as a screening 
technique, not a quantitative method. 

A. Tested Concentration Range.- The concentration range snslyzed 
ia 0.006 vg/cM^ to 0.15 pg/cm^ on building aurfaca. 

B. Sensitivity Limita - The aignal to noiae ratio vaa 11:1 for 
2 ng injected of BMX. 

At the Detection limit, 
1 ng of BMX - 1.4x10-4 AU 

C. Detection Liaits - Employing the method of Bubeaux and Vos, 
the detection limit for BMX in voter vaa deterained to be 
6.0 v g / t (loveat level atd.) vhich correapond to 0.0063 pg/cm^. 

D. Interferences - Componente vhich elute vith the same retention 
time aa BMX and sbaorb UV light (254 na) vlll interfere. 

E. Analyais Rate - Approximately tventy ssaplea can be analyzed 
by a vorker in an 8 hour day after Inatrument calibration. 

II. Chemistry 

Potential explosive, toxic inhalation and skin abaorptlon hazards 
exist. Chemical atructure for HMX: 

02H 

N 
/ 

CH2 
V 
N 

/ 

02N 

>• 

N. 

CB2 

CB2 

^ 

• 

N02 

B 
\ 
CB2 
y 

N 

\ 

K>2 

Alternate nomenclature - cyclotetraaethylene tetranltramine; 1,3,5,7-
tetranitrol-1,3,5,7-tetracyclooctane; honocyclonlte 

CAS RN # - 479-45-8 

Melting point - 276-7'C 

Boiling point - 337*C (explodes) 



III. APPARATUS 

A. Instrianentation - An Altex Model lOOA puap equipped vith 
an Altex Model 420 microprocessor. An LDC UV III Monitor 
(1203) detector, a Bheodyne Model 7120 injection valve vith 
a 100 pl loop, and a Varian Model 9176 recorder. A Spectra 
Phyaics SP 4000 data ayatem. 

B. HPLC Parameters -

1. Column: Spheriaorb 5 micron ODS, 250x4.6 mm. 
2. Mobile Phaae: Acetonitrile/vater, 40/60, v/v. 
3. Flow: 1 ml/mln. 
4. Temperature: 25*C. 
5. Detector wavelength and sensitivity: 254 nm, 0.004 AUFS. 
6. Recorder Span: 10 mv/full acale. 
7. Injection volume: 100 pl. 
8. Retention time for HMX: 9.8 minutes. 

C. Hardware/Glassware -

1. Microspatula. 
2. 5, 50, 100, 250 ml volumetric flasks. 
3. 4 ounce bottles with Teflon lined screw caps. 
4. 2 dram vials with Teflon lined screw caps. ^ ^ \ 
5. Pasteur pipets (5 3/4") and bulbs. ^JF ^ 
6. 5 ml plpet and bulb. 
7. Millipore solvent filtering apparatus. 
8. Millipore filters, 0.45p, type HA, 47 mm. 
9. 100 pl Hamilton syringe. 

10. Refrigerator and freezer. 
11. Cotton swabs (Q-tips). 

D. Chemicals -

1. Acetone, DIG grade, Burdlck and Jackson. 

2. Millipore, Mllli-Q purified vater. 

IV. STANDARDS 

A. Calibration Standards -
Stock. Ten milligrams of BMX are transferred to a 50 al 
volumetric flask. The flask is diluted to the mark vith 
acetone and mixed veil. 

I 

V. PROCEDURE 

A. Sample Collection and Preparation - Place 1.5 milliliters of 
acetone in a 2 dram vial. Mark a one meter square area on the 
surface to be saa^led. Using cotton swabs (Q-tips) vetted vith 
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acetone to swab five 20 aquare centimeter areas within the 
marked area. Place the awabs in the vial, cap tightly, and 
return to the laboratory for analyais. 

Place 100 pl of the acetone extract in a five milliliter 
volumetric flaak and dilute to volume with dlatilled vater. 
Mix veil, place in a acrew capped 2-dram vial and store 
refrigerated until analyzed. 

B. Calibration - Inject 100 pl of each atandard tvo times onto 
the chromatographic ayatem. 'A advent blank, represented by 
distilled vater, is also analyzed. Record the concentration, 
retention time and peak height for HMX. Average the peak 
heights for the duplicate injections of each atandard. 

C. Analysis - Inject 100 pl of each diluted sample onto the 
chromatographic system. Record the retention time and peak 
height for peaks eluting at the same time as HMX (within 0.1 
minute of the HMX standard). 

VI. CALCULATIONS 

A linear regression curve (concentration vs. peak height) is 
generated from the HMX calibration data. The diluted sample 
concentrations are interpolated using the curve. 

The relationship between diluted extract concentration and 
concentration on building surface is: 

, 2 Pg/l in diluted extract 
Pg/cm^ " - ^ r«n 1330 

VII. REFERENCE 

1. Battelle method "Determination of HMX in Vater". 

Spiked Recovery Data for Water (from reference 1) 

V 

4 

HMX in Water 

H 

4 
4 
4 
4 
.4 

Target Value 

8.0 
20 
40 
80 
200 

ng/ml Found Value 

7.5 
19 
41 
79 
193 

7.5 
19 
39 
76 
193 

ng/ml 

7.5 7.5 
20 20 
47 37 
80 76 

191 191 



(i 
Method No. 2 

Reviaed December 18, 198( 

DETERMINATION OF Hg. Cd. Ag. Ni. Cr AND Pb 
BY ATOMIC ABSORPTION SPECTROMETRY 

I. Application 

The method is used for the determination of Hg, Cd, Ag, Ni, Cr, 
and Pb in water and on filter papers. 

A. Tested Concentration Range; 

The concentration range for each metal is: 

In Solutions (ppb) 

4 

In Filter Mixes (ug/m ) 

B. 

Hg 

Cd 

Ag 

Ni 

Cr 

Pb 

Sensitivities 

0.2 -

0.5 -

0.5 -

5.0 -

5.0 -

5.0 -

: N/A 

4.0 

10.0 

10.0 

100 

100 

100 

0.2 - 4.0 

25 - 500 

0.5 - 10.0 

2.5 - 50 

2.5 - 50 

2.5 - 50 

^' 

4 



C. Detection Limits; 

# 

In Solutions (pg/i) 

Hg 0.90 

Cd 0.54 

Ag 0.50 (lowest std) 

Ni 17. 

Cr 5.0 (lowest std) 

Pb 7.2 

Interferences: Possible 

In Filtera 

0.20 

27. 

1.1 

10. 

6.1 

6.3 

interference of 

(pg/rn̂ ) 

(loweat 

aulfide 

atd) 

D. 
or sulfite with the Hg determination avoided by oxidation of 
the samples and the use of a silver wool collector. The use 
of a background corrector for the determination of the other 
metals is effective for most interferences. 

E. Analysis Rate; 

Flame Excitation—35 determinations per day including sample 
preparation. 

Graphite Furnace Excitation—25 determinations per day including 
sample preparation. 

Mercury—15 determinations per day Including aample preparation. 

Ii. Chemistry 

In direct aspiration atomic absorption spectroscopy a sample aolu
tion containing the metals in ionic form is aapirated and atomized in a flame. 
Free unexcited ground atate atoms are formed in the flame and abaorb light 
energy from a hollow cathode lamp whoae cathode is made of the element being 
determined. Since the vavelength of the light beam la characteriatic of 
only the metal being determined, the light energy absorbed is a measure.of 
the concentration of that metal in the aample. 

The principle involved in the fumace technique is easentidly 
_. the same as with direct aspiration except a fumace, rather than a flame, 
^ is used to atomize the aample. As a greater percentage of available analyte 

atoms are vaporized and diaaoclated for absorption in the tube than in the 
flame, the use of small volumes or detection of low concentrations of elements 
is possible. a 



#1 
To determine mercury all forms of aercury are converted to mercuric 

ions by proper digestion. The mercuric lona In the sample solution are 
reduced to the elemental atate, purged from the aolution and paaaed through 
an optical absorption cell poaltloned in the light path of an atomic absorp
tion apectrometer. The abaorptlon of radiation at 253.7 nm from a mercury 
vapor lamp is measured, providing a meaaure of mercury coBceatration la the 
aample. 

III. Apparatus 

A. Instrumentation: 

Mercury 

Perkin-Elmer Model 305B atomic abaorptlon apectrophotometer 
equipped with a mercury hollow cathode lamp. ^ j ^ 

Absorption cell. A cylindrical tube with quartz vlndows 
approximately 25 on ID and 150 mm long vith an inlet and 
outlet sidearms, the inlet having a 12/5 female ball Joint. 
The cell is mounted In the optical path of the atomic abaorp
tlon spectrophotometer. 

e Collector tubes constructed of 7 mm Pyrex tubing, 10 cm long 
with 12/5 male and female ball Joints on each end, reapectively. 
Each is wound vith 100 cm of 22-gage chromel A vire and loaded 
vith 0.7 gram of allver vool. 

• Mercury reduction apparatua. The reaction veaael is a 150 ml 
gaa-vashing bottle vith a fritted glaaa bubbler tube. The 
outlet tube la fitted %rlth a 12/5 male ball Joint. Nitrogen 
Is uaed as the purging gas and it flovs through an activated 
charcoal trap, a flovmeter, and on into the inlet tube of 
the reaction vessel. A by-pass circuit for the nitrogen is 
provided to by-pass the reaction veaael after the aercury has 
been released from solution and collected on the silver vool. 

e Strip-chart recorder. 

• Variac controller - 5 amp. 

a Compressed nitrogen gas. 
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Cadmium. Silver. Nickel. Chromium, and Lead 

e Perkin-Elmer Model 5000 atomic abosrption apectrophotometer 
equipped vith the proper hollow cathode lamp, background 
corrector, automated aample injector, HGA 500 graphite fur
nace and stripchart recorder. 

B. Atomic Absorption Parameters; 

Hg Cd Ag Ni Cr Pb 

Wavelength (nm) 253.7 228.8 328.1 232.0 357.9 283.3 

Slit Width (nm) 0.7 0.7 0.7 0.2 0.7 0.7 

Light Source < Hollow Cathode Lampa *• 

Excitation — A/A A/A A/A N/A A/A 

A/A * Air/acetylene 

N/A B Nitrous oxide/acetylene 

HGA Excitation Parameters 

Cd Ag Ni Cr Pb 

Drying Temp *C 

Char Temp. *C 

Atomization Temp. *C 

Intemal Flow (ml/min) 

C. Hardware/Glassware 

100 

400 

2200 

80 

100 

400 

2600 

80 

100 

1000 

2700 

40 

100 

1100 

2700 

200 

100 

700 

2300 

100 

500'ml beakers with cover glaaaea 

250-IDI beakers with cover glaaaes 

2501111 Erlenmeyer flaaks vith cover glaaaes 

10-ml volumetric flasks 

25-ml volumetric flasks 

100-ml volumetric flaaks 

1-liter volumetric flaaks 

Eppendorf pipets 

Glass pipets 



D. Chemicals: 

e Sulfuric acid, concentrated—reagent grade. 

e Perchloric acid (60 percent)—reagent grade. 

a Nitric acid, concentrated—apeclal reagent grade of lov 
Hg content. 

e Hydrochloric acid, concentrated—reagent grade. 

e Stannoua Chloride—dissolve 20 g of SnCl2 * 2 H2O in 20 ml 
of concentrated HCI and dilute to 100 ml vith deionized 
vater. 

e Hydroxiamlne Hydrochloride (10 percent)—dlasolve 10 g of 
hydroxylamine hydrochloride in vater and dilute to 100 ml. 

a Potassium Permanganate (5 percent)—dissolve 50 g of XMnO^ 
in water and dilute to 1 liter. 

e Potassium Persulfate (5 percent)—dissolve 5 g of potassium 
persulfate in 100 ml of water. 

e Stock Solutiona—Fiaher Scientific Certified Standarda— 
1000 pg/ml for each metal. 

a Iodine Monochloride Solution (1 M Stock)—add 444 ml 
concentrated HCI to 444 ml of a 25 percent (W/v) potaasium 
iodide solution, cool and add 75 g of potassium lodate with 
stirring. Cool and dilute to 1 liter vith vater. 

e Iodine Monochloride Solution (0.1 M)—dilute 100 ml of the 
stock solution to 1 liter vith vater and mix veil. 

e Sodium Hydroxide Solution (20 percent)—dlasolve 20 g of 
NaOH in 100 ml vater. 

e Hydrogen Peroxide (30 percent)—reagent grade. 

E. Reagents; None 

IV. Standards 

A. Calibration Standards; 

1. Stock. Fisher Scientific Certified standard aolutions 
containing 1000 pg metal/ml. 



# 

# 

' i : 

4 

2. Working: 

10 ppm solution - 1.0 ml of stock solution diluted to 
100 ml. 

1.0 ppm solution - 10 ml of 10 ppm aolution diluted to 
100 ml. 

0.1 ppm solution - 10 ml of 1.0 ppm aolution diluted to 
100 ml. 

Blank - 5 ml cone. HNO3 diluted to 100 ml. 

B. Control Spikes; 

Spiked solutions of Pb, Ni, and Cr vere prepared by adding 0.05, 
0.1, 0.2, 0.5 and 1.0 ml of their 10 ppm solutions to 100 ml of vater to 
provide concentrations of 5, 10, 20, 50, and 100 ppb. Spiked aolutions of 
Ag and Cd were prepared by adding 0.05, 0.1, 0.2, 0.5 and 1.0 ml of their 
1.0 ppm solutions to 100 ml to provide concentrations of 0.5, 1.0, 2.0, 
5.0, and 10 ppb. Spiked solutions of Hg were prepared by adding 0.05, 0.1, 
0.2, 0.5, and 1.0 ml of the 0.1 ppm Hg aolution to 25 ml providing concen
trations of 0.2, 0.4, 0.8, 2.0 and 4.0 ppb. 

Spiked filter samples of Pb, Ni, and Cr vere prepared by adding 
0.25, 0.5, 1.0, 2.5 and 5.0 ml of the 10 ppm aolutions to a filter paper 
to provide concentrations of 2.5, 5.0, 10, 25, and 50 pg/aquare meter. 
Spiked filter samples of Ag vere prepared by adding 0.5, 1.0, 2.0, 5.0, and 
10.0 ml of the 1 ppm solution to a filter paper to provide concentration 
of 0.5, 1.0, 2.0, S.O, and 10.0 pg/aquare meter. Concentration of 25, 50, 
100, 250, and 500 pg Cd/aquare meter vere obtained by adding 2.5, S.O, 
10.0, 25.0, and 50.0 ml of the 10 ppm standard solution to a filter paper. 
Mercury standards of 0.2, 0.4, 0.8, 2.0, and 4.0 pg/square meter vere 
prepared by adding 1.0, 2.0, 4.0, 10.0, and 20.0 ml of the 0.1 ppm 
standard solution to one half of a filter paper. 

V. Procedures; 

A. Sample Preparation: 

Mercury 

Aqueous Samples 
Transfer 25 ml of liquid sample to a 250 ml Erlenmeyer flaak. 

Add 2.5 ml of concentrated H2SOA and 1.3 ml of concentrated HNO3, mixing 
after each addition. Add 7.5 ml of potassium permanganate aolution, stir 



and add additional aolution if the permanganate color doea not peraiat. 
Prepare a blank aolution uaing the aame amount of reagent. Add 4.0 ml 
of potassium persulfate aolution after about 15 mlnutea and heat on a ateam 
bath for two hours. Remove from the ateam bath and allow the aolution to 
cool. 

Filters 
Transfer the filter aample to a 250 ml beaker, add 

50 ml of 0.1 M iodine monochloride aolution-and allow to atand for-at 
least two hours vith occasional atirring. 

Silver. Lead, Chromium. Nickel and Cadmium 

Aqueous Samples 
Transfer 100 ml of sample to a 150 ml beaker. Add 3.0 ml of 

concentrated HNO3 and 5.0 ml of B2O2 (30Z). Digest on the hot plate until 
the volume is reduced to about 40 ml. Cool, transfer to a 50 ml volumetric 
flask and dilute to volume vith vater. 

Filters 
Transfer the composited filter aample to a 500 ml beaker, add 

70 ml of concentrated HNO3 and digest on the hot plate for about tvo hours. 
Add 5 ml of perchloric acid (60Z) and evaporate to fumea. Fume for about 
5 minutes, cool and dilute vith vater to 50 ml in a volumetric flaak. 

B. Calibration: 

Mercury 

Standardize the mercury ayatem by carrying sliquota of the vorking 
atandard aolution containing 0.05, 0.10, 0.15 and 0.20 pg of mercury through 
the procedure. This is accompllahed by adding 0.50, 1.0, 1.5, and 2.0 ml 
of the vorkiag standard solution directly to the reaction flask, diluting 
to 125 ml vith voter and proceeding with the reduction, aeration and atomic 
abaorptlon measurement. (Note: The range of atandardIzation may be 
extended to 0.30 pg of mercury If neceaaary). Prepare a calibration curve 
by plotting peak height veraua pg of mercury. 

Silver. Lead. Chromium. Nickel. Cadmium 

The vorking calibration atandards in Section 4.a. are Introduced 
manually into the flame or by the automatic aample injector into the graphite 
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fumace. By proper programming the calibration data are stored in the mini
computer aystem of the atomic abaorptlon apectrometer. 

C. Analysis; 

Mercury 

Attach a collector tube to the outlet tube of the mercury reduc
tion apparatus (reaction flash) and adjust the stop cock to direct the 
carrier gas flow through the reduction apparatus. Attach the tube from 
the nitrogen gas supply to the inlet tube. 

Add hydroxylamine hydrochloride solution with a medicine dropper 
to the sample solution until the pink color disappears and then add 1 ml 
excess. Transfer the solution (which contains 25 ml of the original liquid 
sample) to the reaction vessel, washing out the Erlenmeyer flask with 
deionized water and adding the washings to the solution. Dilute the 
solution to 100-125 ml with deionized water, add 10 ml of stannous chloride 
solution, and attach to the acrubbing system. Pass nitrogen gas through 
the system at about 700 ml per minute for t%ro minutes. Adjust the stop
cock to the by-pass position, attach the collector tube to the absorption 
cell and flush with nitrogen gas for one minute. 

Plug the Variac controller into the 110 volt line, adjust the Variac 
setting to 19-20, and attach the leads from the Variac controller to the 
resistance wiring on the collector tube. Turn on the current, and thermally 
release the amalgamated mercury until the recorded peak on the strip 
recorder returns to the base line (usually 15-20 seconds). Turn off the 
current, remove the collector tube from the abaorptlon cell, and prepare 
for the next run. 

Measure the peak height response obtained from the sample and 
determine the amount of mercury preaent by referring to the calibration 
curve. Correct this result by subtracting the amount of Hg found in a 
reagent blank carried through the whole procedure. 

For the reagent blank, transfer 10.0 ml of the iodine monochloride 
solution used to prepare filter samples to the reaction vessel. Dilute to 
about 100 ml with water, and 5 ml of sodium hydroxide solution (20Z), reduce 
with hydroxylamine hydrochloride and proceed as described for water solutions.. 

Silver. Lead Chromium, Nickel and Cadmium 

Aspirate the sample solutions contained in the SO ml volumetric 
flasks into the flame of the Perkin-Elmer Model 5000 atomic absorption 
spectrometer. Use the automatic sample injector to introduce samples into 
the graphite fumace if this mode of excitation is being used. The 



instrument vill automatically compare the response obtained from samples 
with the stored calibration data and will provide a measurement of 
concentration on a print-out tape. 

VI. Calculations; 

Mercury 

where 

where 

Concentration in Water (ppb) 
(A-B) 

V X 1000 

A « pg found in sample aliquot 

B « ug found in blank sample 

V « volume of sample analyzed (ml) - 25 ml for Hg 

2 (A - B) X V^ 

Filters (pg/m ) v^ x F x S 

A « ug found in the aliquot portion of the sample 
solution analyzed 

B « ug found in the blank sample aliquot 

V. '= volume of sample solution (ml) - normally 50 ml 

V- " volume of aliquot analyzed (ml) - normally 25 ml 

F e fraction of one whole filter used as sample (normally 0.5) 

2 
S. = area swiped (n ) - normally 1 

Other Metals 

^̂ A - S^ 
Concentration in water (ug/£) " = x 1000 

) 



# 

^ 

4 

10 

(C - C ) X 50 
Amount on filter (ug/m ) » — - — , . 

F X A 

where 

C^ • Concentration (ug/ml) in digested sample 

Cg = Concentration (pg/ml) in blank 

F = Fraction of filter analyzed (normally 0.5) 

2 
A = area swiped (o ) - normally 1. 

Vll. References: 

Long, Scott, and Thompson, "Atomic Absorption Determination of Elemental 
Mercury Collected from Ambient Air on Silver Wool", Anal. Chem. ̂ , 2227 
(1973). 

D. L. Chase, D. L. Sgontz, E. R. Blosser, and W. M. Henry, "Summary Report 
on Development and Evaluation of an Analytical Method for the Determination 
of Total Atmospheric Mercury", NTIS No. PB-210822, 59 (1972). 

Methods for Chemical Analysis of Water and Wastes, Environmental Monitoring 
and Support Laboratory, Office of Research and Development, EFA Cincinnati, 
Ohio, March 1979 Edition, Method 245.1. 

Analytical Methods for Atomic Absorption Spectrophotometry, Perkin-Elmer, 
September 1976. 

Analytical Methods Using the HGA Graphite Furnace, Perkin-Elmer, March 1977. 



Spike Recovery Data 

A. Water 

M. Pb Cr 

Concentration (pg/liter) 

Ni Cd Jit 
Spiked Found Spiked Found Spiked Found Spiked Found Spiked Found Spiked Found 

0 
0.5 
1.0 
2.0 
5.0 
10 

ND 
0.3 
0.8 
1.6 
4.2 
8;5 

0 
5 
10 
20 
50 
100 

ND 
7 
10 
19 
45 
94 

0 
5 
10 
20 
50 
100 

ND 
5 
10 
18 
47 
92 

0 
5 
10 
20 
50 
100 

ND 
10 
8 

(lost) 
55 
103 

0 
O.S 
1.0 
2.0 
5.0 
10 

ND 
0.7 
0.9 
1.9 
4.7 
9.4 

0 
0.2 
0.4 
0.8 
2.0 
4.0 

ND 
ND 
0.3 
0.8 
2.0 
3.4 

ij—L r-3-S'A.g.a- t"=-M-M..t-.K.=^s. I- S-i 

B. Filters 

Spiked 
_Ag_ Pb Cr 

Concentration (pg/liter) 

Nl Cd 
Found Spiked Found Spiked Found Spiked Found Spiked Found Spiked 

-H8_ 
Found 

0 
0.5 
1.0 
2.0 
5.0 
10 

ND 
ND 
1.1 
2.0 
5.2 
10.2 

0 
2.5 
S 
10 
25 
50 

ND 
6 
8 
12 
27 
53 

0 
2.5 
5 
10 
25 
50 

ND 
ND 
6 
12 
27 
56 

0 
2.5 
S 
10 
25 
50 

ND 
ND 
8 
14 
27 
55 

0 
25 
50 
100 
250 
500 

ND 
25 
50 
100 
246 
520 

0 
0.2 
0.4 
0.8 
2.0 
4.0 

ND 
0.19 
0.33 
0.79 
2.1 
4.2 

a < t s t T err-i 



A m 

HERCURY ON FILTERS 
1 

Target Cone. 
UG/M2 

e.ee 

e.2e 

e.4e 

e.se 

2.ee 

4.ee 

Day i 
Found Cone. 
UG/n2 

e.ee 

e.i9 

e.33 

e.79 

2. le 

4.2e 

Day 2 
Found Cone. 
UG/n2 

Day 3 
Found Cone. 
UG/112 

Day 4 
Found Cone. 
UG/N2 

K l 

< i . J ^:^ i.rbc 
K 



MERCURY ON FILTERS 
1 
FOUND CONC 

AoZe 

Ul 

e.ee 
UERTICAL AXIS TIC INTERVAL- e.42 

1.6 2.4 
TARGET CONC 



# • ^ 

MERCURY ON FILTERS 
1 
TARGET CONC 
ANALYSIS OF 6 TARGET CONC-FOUND CONC POINTS 

MEAN* 1.23333333333 SD= 1.53857723316 

FOUND CONC 
MEAN== 1.26833333333 SD- 1.62278853558 

Ne. RUNS 1 TOTAL X-Y ALL RUNS 6 N8. CONCENTR 6 
MEASURES <Y'S) EACN TARGET CONC 1 

INTERCEPTS -e.0398210586227 
SLOPES 1.86081707456 
R~ e 99978892124 
MEAN'SQR DEU OF POINTS FROM REGRESSION <ST ERROR EST)^ 8*00138949914636 
COMPUTE T 
D.F.s 4 
ENTER 2 TAIL P LEVEL (USUALLY .1, EACH CONFID BAND IS 
.85 SO TOTAL P= .1) 
.1 
ts 2.13183865684 
REPLICATES ON UNKNOHN SAMPLE 1 
y<c>s 0.8514634962259 
x<d>s 8.169628741788 



CADMIUM ON FILTERS 
1 
COMPILATION OF 

Target Cone. 
UG/M2 

e.ee 

2s.ee 

5e.ee 

iee.ee 

25e.ee 

see.ee 

* TARGET CONC. 
Day 1 
Found Cone. 
UG/M2 

e.ee 

25.ee 

50.00 

iee.ee 

246.00 

520*00 

US FOUND CONC 
Day 2 
Found Cone. 
UG/M2 

, 

Day 3 
Found Cone. 
UG/M2 

Day 4 
Found Cone. 
UG/M2 

Ul 

http://2s.ee
http://5e.ee
http://iee.ee
http://25e.ee
http://25.ee
http://iee.ee


c /I • 

CADMIUM ON FILTERS 
1 
FOUND CONC 

520^0 

o» 

e.ee 
VERTICAL AXIS tie INTERVAL" 52 

TARGET CONC 



CADMIUM ON FILTERS 
1 
TARGET CONC 
ANALYSIS OF 6 TARGET CONC-FOUND CONC POINTS 

MEANS 154.166666667 SDs 191.322154145 

FOUND CONC 
MEANS 156.833333333 SD" 198.222518862 

Ne. RUNS 1 TOTAL X-Y ALL RUNS 6 NO. CONCENTR 6 
MEASURES <Y^S> EACH TARGET CONC 1 

INTERCEPTS -2.83665338645 
SLOPES 1.03569721116 
Rs 0.999643347375 
MEAN SQR DEV OF POINTS FROM REGRESSION (ST ERROR EST>s 35*0270884472 
COMPUTE T 
D.F.s 4 
ENTER 2 TAIL P LEVEL (USUALLY .1, EACH CONFID BAND IS 
.05 SO TOTAL Rs .1) 
.1 
ts 2.13183865604 
REPLICATES ON UNKNOHN SAMPLE 1 
y(c>s 11.5298980739 
x<d)= 27.5150511892 



# ^ 
^ 

NICKEL ON FILTERS 
1 
'Vlll ai*n 1 avn wi. 

Target Cone. 
UG/M2 

e.ee 

2.50 

5.00 

ie.ee 

25.00 

58.88 

Day 1 
Found Cone. 
UG/M2 

8.88 

8.88 

8.80 

14.88 

27.80 

55.88 

Day 2 
Found Cone. 
UG/'M2 

Day 3 
Found Cone. 
UG/M2 

Day 4 
Found Cone. 
UG/M2 

http://ie.ee


NICKEL ON FILTERS 
1 
FOUND CONC 

55^-00 

y<c 

lO 

e*ee 
VERtlCAL AXIS TIC INTERVAL- 5.5 

20 3e 
TARGET CONC 

50 

I 
« 9 



^ ' 
A 

NICKEL ON FILTERS 
1 
TARGET CONC 
ANALYSIS OF 6 TARGET CONC-FOUND CONC POINTS 

MEANS 15.4166666667 SD* 19.1322154145 

FOUND CONC 
MEANS 17.3333333333 SDs 21.0301371053 

NO. RUNS 1 TOTAL X-Y ALL RUNS 6 NO. CONCENTR 6 
MEASURES <Y'S> EACH TARGET CONC 1 

INTERCEPTS 0*472396129767 
SLOPES 1.0936824132 
Rs 0.994980081191 
MEAN SQR DEV OF POINTS FROM REGRESSION (ST ERROR EST)- 5.53642572568 
COMPUTE T 
D.F.s 4 
ENTER 2 TAIL P LEVEL <USUALLY .1, EACH CONFID BAND IS 
.85 SO TOTAL P* .1) 
.1 
ts 2.13183865684 
REPLICATES ON UNKNOHN SANPLE 1 
yCe>s 6.18482593202 
x<d)s 10.207739712 

O 



TOTAL CHROMIUM ON FILTERS 
1 
rvn»'iLPTign UF 
Target Cone. 
UG/M2 

e.ee 

2.50 

5.00 

ie.ee 

25.ee 

50.00 

inRUT CUNCt 
Day 1 
Found Cone. 
UG/M2 

8.88 

e.ee 

6*ee 

12.88 

27.80 

56.00 

us PDUHU UUNL 
Day 2 
Found Cone. 
UG/M2 

Day 3 
Found Cone. 
UG/M2 

Day 4 
Found Cone. 
UG/M2 

• 

Kl 

f 

http://ie.ee
http://25.ee


# ^ # 

TOTAL CHROMIUM ON FILTERS 
i 
FOUND CONC 

56^8 

Kl 
Kl 

e.ee 
VERTICAL AXIS TIC INTERVAL* 5.6 

20 30 
TARGET CONC 

40 50 



TOTAL CHROMIUM ON FILTERS 
1 
TARGET CONC 
ANALYSIS OF 6 TARGET CONC-FOUND CONC POINTS 

MEANS 15.4166666667 SD- 19.1322154145 

FOUND CONC 
MEANS 16.8333333333 SD- 21.6556382189 

Ne. RUNS 1 TOTAL X-Y ALL RUNS 6 NO, CONCENTR 6 
MEASURES <Y^S> EACH TARGET COHC 1 

INTERCEPT- -0.585657370518 
SLOPES 1.12988047889 
Rs 0.998221178287 
MEAN SQR DEV OF POINTS FROM REGRESSION (ST ERROR EST)- 2.08366533866 
COMPUTE T 
D.F.s 4 
ENTER 2 TAIL P LEVEL (USUALLY .1, EACH COHFID BAND IS 
.05 SO TOTAL P- .1) 
.1 
t- 2.13183865604 
REPLICATES ON UNKNOHN SAMPLE 1 
y(c>s 2.9183038876 
x(d>s 6.10213883257 

M 
U) 

• 



# 
n • • • 

LEAD ON FILTERS 
1 
COMPILATION OF TARGET COHC. 

Torget Cone. 
UG/M2 

e.ee 

2.50 

5.00 

ie.ee 

25.00 

50.00 

Day 1 
Found Cone. 
UG/M2 

8.00 

6.00 

8.00 

12.00 

27.ee 

53.00 

US FOUND CONC 
Doy 2 
Found Cone. 
UG/M2 

Day 3 
Found Cone. 
UG/M2 

Day 4 
Found Cone. 
UG/M2 

^ m̂"'--

http://ie.ee
http://27.ee


LEAD ON FILTERS 
1 
FOUND CONC 

53v90 

y<c 

Kl 
Ul 

10 e.ee 
VERTICAL AXIS TIC INTERVAL- 5.3 

20 30 
TARGET CONC 

40 50 



" # " " " # 

LEAD ON FILTERS 
1 
TARGET CONC 
ANALYSIS OF 6 TARGET CONC-FOUND CONC POINTS 

MEANS 15.4166666667 SD- 19.1322154145 

FOUND CONC 
MEANS 17.6666666667 SDs 19.5414090246 

NO. RUHS 1 TOTAL X-Y ALL RUHS 6 NO. CONCENTR 6 
MEASURES <Y^S> EACH TARGET CONC 1 

INTERCEPTS 1.94991462721 
SLOPES 1.01946499715 
Rs 0.990117582439 
MEAN SQR DEV OF POINTS FROM REGRESSION (ST ERROR EST)s 1.7953898691 
COMPUTE T 
D.F.s 4 
ENTER 2 TAIL P LEVEL (USUALLY .1» EACH CONFID BAND IS 
.05 SO TOTAL P» .1) 
.1 
t s 2.13103865604 
REPLICATES OH UHKNOUN SAMPLE 1 
y<c>s 5.20246990679 
x<d)s 6.27557897689 

K l 



SILVER OH FILTERS 
1 
COMPILATION OF TftRCET CONC. US FOUND CONC ^g?f Day 4 

Found Cone 
UG/M2 

Target Cone. 
UG/M2 

ây 
Found Cone. 
UG/M2 

Day 2 
Found Cone 
UG/M2 

Day 3 
Found Cone. 
UG/M2 

e.ee 0.00 

0.50 e.ee 

l.OO i.ie 

2.00 2.00 

5.00 5.20 

ie.ee 10.20 IO 

http://ie.ee


r. m 

SILVER ON FILTERS 
1 
FOUND CONC 

10^0 

e.ee 

Kl 
00 

VERTICAL AXIS TIC INTERVAL- 1.02 

4 r 
TARGET CONC 

8 10 



SILVER ON FILTERS 
1 
TARGET CONC 
ANALYSIS OF 6 TARGET CONC-FOUND CONC POINTS 

MEANS 3.08333333333 SD* 3.8264430829 

FOUND CONC 
MEANS 3.08333333333 SDs 3.9811639839 

N8. RUNS 1 TOTAL X-Y ALL RUNS 6 NO. CONCENTR 6 
MEASURES <Y^S> EACH TARGET COHC 1 

INTERCEPT- -0.120034149118 
SLOPES 1.03092999431 
Rs 0.998553816527 
MEAN'SQR DEV OF POINTS FROM REGRESSION (ST ERROR EST)- 0.0572623790555 
COMPUTE T 
D.F.s 4 
ENTER 2 TAIL P LEVEL (USUALLY .1, EACH CONFID BAND IS 
.05 SO TOTAL P= .1) 
.1 
ts 2.13183865604 
REPLICATES ON UNKNOHN SAMPLE 1 
y(e>s 0.460837266725 
x(d>s 1.10153175206 

K> 
VO 



r. ' ^ # 

MERCURY IN HATER 
1 

Target Cone. 
UG/L 

0.00 

0.20 

0.40 

0.00 

2.00 

4.00 

Day 1 
Found Cone. 
UG/L 

8.80 

0.00 

8.38 

8.88 

2.88 

3.48 

Day 2 
Found Cone. 
UG/L 

Day 3 
Found Cone. 
UG/L 

Day 4 
Found Cone. 
UG/L 

Ul 

o 



MERCURY IN HATER 
1 
FOUHD COHC 

Ul 

e.ee 
VERTICAL AXIS TIC INTERVAL- 0.34 

TARGET CONC 



ir^- ' #" 

MERCURY IN HATER 
1 
TARGET COHC 
ANALYSIS OF 6 TARGET CONC-FOUND CONC POINTS 

MEANS 1.23333333333 SD- 1.53057723316 

FOUND CONC 
MEANS 1.08333333333 SDs 1.36002450958 

NO. RUNS 1 TOTAL X-Y ALL RUNS 6 NO. COHCEHTR 6 
MEASURES (Y'S) EACH TARGET CONC 1 

INTERCEPT- -0.00574043483211 
SLOPES 0.883639271485 
Rs 8.993776064621 
MEAN SQR DEV OF POINTS FROM REGRESSION (ST ERROR EST>s 0.0286909504838 
COMPUTE T 
D.F.s 4 
ENTER 2 TAIL P LEVEL (USUALLY .1, EACH CONFID BAND IS 
.85 SO TOTAL P* .1) 
.1 
ts 2.13103865684 
REPLICATES ON UNKNOWN SAMPLE 1 
y(e>s 0.405418119854 
x(d>s e.909018148513 

u< 
IO 



CADMIUM IN MATER 
1 

Target Cone. 
UG/L 

0.00 

0.50 

i.ee 

2*00 

5.00 

ie.ee 

Day 1 
Found Cone. 
UG/L 

0.00 

0.70 

0.90 

1.90 

4.70 

9.40 

Day 2 
Found Cone. 
UG/L 

Day 3 
Found Cone. 
UG/L 

Day 4 
Found Cone. 
UG/L 

Ul 
Ul 

http://ie.ee


Y, 

CADMIUM IN UATER 
1 
FOUND CONC 

9.40 

y(e 

Ul 

e.ee 
VERTICAL AXIS TIC INTERVAL- 0.94 

4 6 
TARGET CONC 

10 



CADMIUM IN UATER 
1 
TARGET COHC 
ANALYSIS OF 6 TARGET CONC-FOUHD CONC POINTS 

MEANS 3.08333333333 SDs 3.8264430829 

FOUND CONC 
MEANS 2.93333333333 SDs 3.57024742373 

NO. RUNS 1 TOTAL X-Y ALL RUNS 6 HO. COHCEHTR 6 
MEASURES (Y'S) EACH TARGET CONC 1 

INTERCEPT- 0.0574274331246 
SLOPE- 0.932726237906 
Rs 0.999657209169 
MEAN SQR DEV OF POINTS FROM REGRESSION (ST ERROR EST)- 0*0109191004212 
COMPUTE T 
D.F.s 4 
ENTER 2 TAIL P LEVEL (USUALLY .1, EACH COHFID BAND IS 
.05 SO TOTAL P- .1) 
.1 
ts 2.13183865604 
REPLICATES ON UNKNOUH SAMPLE 1 
y(c>s 0.311000625786 
x(d>- 8.539512092029 

Ul 



m n m 
NICKEL IN UATER 
1 

Torget Cone. 
UG/L 

0.00 

5.00 

10.00 

50.88 

180.00 

Day 1 
Found Cone. 
UG/L 

0.00 

10.08 

8.68 

55.88 

183.08 

Day 2 
Found Cone. 
UG/L 

Day 3 
Found Cone. 
UG/L 

Doy 4 
Found Cone. 
UG/L 

r t 



NICKEL IN UATER 
1 
FOUND CONC 

103yP0 

y(c 

Ul 

e.ee 
VERTICAL AXIS TIC INTERVAL- 10.3 

40 60 
TARGET CONC 

100 



r. m- # 
NICKEL IN UATER 
1 
TARGET CONC 
ANALYSIS OF 5 TARGET CONC-FOUND COHC POINTS 

MEANS 33 SDs 42.3674403206 

FOUND CONC 
MEANS 35.2 SDs 43.5970182467 

NO. RUNS 1 TOTAL X-Y ALL RUHS 5 NO. CONCENTR 5 
MEASURES (Y'S> EACH TARGET COHC 1 

INTERCEPTS 1.31754074652 
SLOPES 1.02674094708 
Rs 8 997783588884 
MEAN'SQR DEV OF POINTS FROM REGRESSION (ST ERROR EST>s 11.2219127206 
COMPUTE T 
D.F.s 3 * 
ENTER 2 TAIL P LEVEL (USUALLY .1, EACH CONFID BAND IS 
.05 SO TOTAL Rs .1) 
.1 
ts 2.3533525706 
lEPLICATES ON UNKHOUN SAMPLE 1 
y(c>s 10.483845069 
x(d)s 17.4550574531 



TOTAL CHROMIUM IN UATER 
I 
r ^ \ i ' * 1 - I - . 1 a w i i W l 

Target Cone. 
UG/L 

0.80 

5.00 

10.00 

20 .00 

50.00 

100.00 

Day 1 
Found Cone. 
UG/L 

0.08 

5.06 

10.06 

18.88 

47.88 

92.88 

Day 2 
Found Cone. 
UG/L 

Day 3 
Found Cone. 
UG/L 

Day 4 1 
Found Cone. 
UG/L 

u> 
VO 



# ' 
/! 

TOTAL CHROMIUM IN HATER 
1 
FOUND COHC 

92vP8 

y(e 

0.00 
VERTICAL AXIS TIC INTERVAL- 9.2 

40 60 
TARGET CONC 

88 188 



TOTAL CHROMIUM IN UATER 
1 
TARGET CONC 
AHALYSIS OF 6 TARGET COHC-FOUHD CONC POINTS 

MEANS 30.8333333333 SD- 38.264438829 

FOUHD CONC 
MEANS 28.6666666667 SDs 35.189813437 

H8. RUHS 1 TOTAL X-Y ALL RUHS 6 HO. COHCEHTR 6 
MEASURES (Y'S> EACH TARGET COHC 1 

INTERCEPT- 0.314741035857 
SLOPES 0.919521912351 
Rs 0.999085452143 
MEAN SQR DEV OF POINTS FROM REGRESSION (ST ERROR EST)- 0.354501673319 
COMPUTE T 
D.F.s 4 
ENTER 2 TAIL P LEVEL (USUALLY .1, EACH CONFID BAND IS 
.05 SO TOTAL Rs .1) 
.1 
ts 2.13183865604 
REPLICATES ON UNKHOUH SAMPLE 1 
y(e)s 1.76019230441 
x(d)= 3.12867970673 



• ^ r. # 

LEAD IH UATER 
1 

Target Cone. 
UG/L 

e.ee 
5.00 

10.00 

20.00 

50.00 

100.00 

Day 1 
Found Cone. 
UG/L 

0.00 

7.00 

18.88 

19.88 

45.88 

94.88 

Day 2 
Found Cone. 
UG/L 

Day 3 
Found Cone. 
UG/L 

Day 4 
Found Cone. 
UG/L 



LEAD IH UATER 
1 
FCI'MD COMC 

94J>e 

y(e 

e.ee 
VERTICAL AXIS TIC INTERVAL- 9.4 

40 60 
TARGET CONC 

80 108 



n 

LEAD IN UATER 
I 
TARGET CONC 
ANALYSIS OF 6 TARGET CONC-FOUHD COHC POINTS 

MEANS 30.8333333333 SDs 38.264438829 

FOUND CONC 
MEANS 29.1666666667 SDs 35.4029109004 

NO. RUHS 1 TOTAL X-Y ALL RUNS 6 MO. CONCENTR 6 
MEASURES (Y'S) EACH TARGET COHC 1 

INTERCEPTS 0.656881365965 
SLOPES 0.924644288823 
Rs 8.999388508537 
MEAN SQR DEV OF POINTS FROM REGRESSION (ST ERROR EST)s 1.94052361982 
COMPUTE T 
D.F.s 4 
ENTER 2 TAIL P LEVEL (USUALLY .1, EACH CONFID BAND IS 
.05 SO TOTAL Rs .1) 
.1 
ts 2.13183865684 
REPLICATES ON UNKNOHN SAMPLE 1 
y(e)s 4.03826544762 
x(d)s 7-23748898413 



SILVER IN UATER 
1 
COMPILATION OF 

Target Cone. 
UG/L 

0.00 

0.50 

1*00 

2*00 

5.00 

le.oo 

TARGET CONC. 
Day 1 
Found Cone. 
UG/L 

0.00 

0.30 

0.80 

1.60 

4.20 

8.50 

US FOUHD CONC 
Day 2 
Found Cone. 
UG/L 

Day 3 
Found Cone. 
UG/L 

Day 4 
Found Cone. 
UG/L 

Ul 



r, # 

SILVER IN UATER 
I 
FOUHD COHC 

8^50 

9 -

o.ee 
VERTICAL AXIS TIC INTERVAL- 0.85 

4 6 
TARGET CONC 



SILVER IN UATER 
1 
TARGET CONC 
ANALYSIS OF 6 TARGET CONC-FOUND CONC POINTS 

MEAN- 3.00333333333 SDs 3.0264438829 

FOUHD COHC 
MEAHs 2.56666666667 SDs 3.27576962967 

HO. RUHS 1 TOTAL X-Y ALL RUHS 6 NO. COHCEHTR 6 
MEASURES (Y^S) EACH TARGET COHC 1 

INTERCEPT- -0.0726807057484 
SLOPE- 0*056004553216 
Rs 0.999903250801 
MEAN SQR DEV OF POINTS FROM REGRESSIOH (ST ERROR EST)- 0*00259533295406 
COMPUTE T 
D.F.s 4 
ENTER 2 TAIL P LEVEL (USUALLY .1, EACH COHFID BAUD IS 
.05 SO TOTAL Ps .1) 
.1 
ts 2.13183865684 
REPLICATES OH UHKHOUH SAMPLE 1 
y(e)s 0.0509828849724 
x(d)s 8.287639419638 



Method No. 3 

Revised Decembfr ]8, 19^0 

• 

a 

4 

NITROGYLCERIN (NG) AND NITROCELLULOSE (NC) OS SURFACES 

I. Application; This method is applicable for the qualitative determination 
of nitroglycerin and nitrocellulose on surfaces. 

A. Tested Concentration Range - 0.04 to 40 micrograms per square centimeter. 

B. Sensitivity - N/A. 

C. Detection Limits - 0.4 micrograms per square centimeter determined 
by testing the above concentration range for visible color response. 

D. Interferences - Other nitrate esters will give a positive response. 
The color of the surface can affect ability to distinguish the color. 

E. Analysis Rate - Approximately 2 minutes are required to conduct this 
analysis. Limitations on the number of analyses that can be performed 
by this method are generally dictated by the proximity of the surfaces 
to be analyzed. 

II. Chemistry 

A. Alternate Nomenclautre and Chemical Abstracts Registry Number -
Nitroglycerin: NB; Trinitroglycerln; Glyceryl trinitrate CAS RN-55-63-0 
Nitrocellulose; NC; Cellulose nitrate Pyroxylin; colloidon 
cotton; soluble gun cotton. CAS RN-9004-70-0 

B. Physical and Chemical Properties - NG: mp = 13"C, decomposes at 
145'C NC; decomposes on heating. Hazards: Explosive hazard, 
avoid heat, shock, or open flame. Toxic inhalation and skin 
absorption hazards exist. 

C. Chemical Reactions - Nitrite lon is cleaved in basic solution 
which diazotizes procaine, in acidic solution, which in tum couples 
with N,N-dimethyl-l-naphthylamine to produce an azo-dye. This 
presence or absence of color is decided by visual inspection. 

III. Apparatus 

A. Instrumentation - N/A 

B. Parameters - N/A 



C. Hardware/Glassware 

1. cotton-tipped swabs 
2. 1 dram screw can vials 
3. volumetric flasks - 100 ml, 10 ml 
4. pipettes - SO ml, 1 ml, 10 pl, and 5 ml graduated 
5. 100-ml graduated cyclinder 
6. l-cm^ confined area spottest paper 
7. Sprayers and reservoir bottles 

D. Chemicals 

1. KOH, Analytical Reagent grade 
2. ethanol, ACS grade 
3. glacial acetic acid, ACS grade 
4. procaine 
5. N,N-dimethyl-l-naphthylamine 

E. Reagents 

1. Reagent A (5Z ethanolic KOH) - Weigh 5 g of KOH into the sprayer 
reservoir. Add 100 ml of ethanol, measured using the graduated 
cylinder. Swirl to dissolve KOH. 

2. 50% acetic acid - water (nitrate free). Dilute to volume with 
deionized vater. 

3. Reagent B - Weigh 0.35 grams each of procaine and N,N-dimethyl-l-
naphthylamine into a second sprayer reservoir. Add the 100 ml 
of 50% acetic acid. Cap and shake until the reagents are dissolved. 

IV. Standards 

A. Calibration Standards 

1. A 4 g/1 solution of NC is prepared by weighing 40 mg of NC in a 
10 ml volumetric flask and diluting to the mark vith acetone. 
When 10 ul are spotted on confined area spottest paper, 
this concentration corresponds to 40 pg/cm2. 

2. A 0.4 g/1 solution of NC is prepared by pipetting 1 ml of the 
4 g/1 solution into a 10 ml volumetric flask and diluting to 
the mark with acetone. When 10 pl are spotted on confined area 
spottest paper, this concentration corresponds to 4 ug/cm2. 

3. A 40 mg/l solution of NC is prepared by pipetting 1 ml of the 
0.4 g/1 solution into a 10 ml volumetric flask and diluting to 
the mark with acetone. When 10 pl are spotted on confined area 
spottest paper, this concentration corresponds to 4 pg/cm2. ^ ^ \ 
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4. The NG standards having 4 g/1, 0.4 g/1, and 40 mg/l are prepared 
in a way analogous to Steps 1, 2, and 3. The 4 g/1 solution of 
NG is prepared by pipetting 4 ml of a IZ NG in acetone SARM 
into a 10 ml volumetric flask and diluting to the mark with acetone. 

5. A 100 mg/l solution of NC is prepared by pipetting 2.5 ml of the 
0.4 g/1 solution into a 10 ml volumetric flask, using the 5 ml 
graduated pipette, and diluting to the mark with acetone. This 
solution is used routinely for a procedure check. 

B. Control Spikes - N/A. 

V. Procedure 

A. Testing the Spray Solution 

1. Dip a cotton swab into a vial containing a 100 mg/l (0.01%) solution of NC 

2. Withdraw the swab and allow it to air dry. 

3. Spray the swab with Reagent A and allow it to dry. 

A, Spray the swab with Reagent B. 

5. A positive test is indicated by a violet or red violet color and 
indicates that the spray solution is adequate for testing. 

B. Surface Testing - The surface to be tested is not prepared in any way. 
Holding the sprayer approximately 6 inches from the surface, apply 
Reagent A for approximately one second. Allow the alcohol to evaporate, 
then spray with Reagent B in the same manner and in the same location 
as Reagent A. A postive test is indicated by a violet or red violet 
color against a pale pink background. 

VI. Calculations - N/A. 

VII. References - NAX'EODFAC Technical Report TR-185 Development of a Simple 
Portable Detection Kit for Selected Explosives, Robert E. Wyant, Battelle 
Columbus Laboratories, September 1977. 
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Method No. 4 

Revised December 18, 1980 

2.4.6-TRINITROTOLUENE (TNT). 2.4- AND 2.6-DINIIROTOLUENE (DNT) 

AND 2.4.6-TRINITBOPHENYLMETHYLNITRAMINE (TETRYL). ON SURFACES 

I. Application: This method is applicable for the qualitative 
determination of TNT, DNTa, and tetryl on aurfacea. 

A. Tested Concentration Range - 0.4 to 40 micrograms per square 
centimeter. 

B. Sensitivity - N/A. 

C. Detection Limits - 0.4 micrograms per square centimeter 
determined by testing the above concentration range for 
visible color response. 

D. Interferences - Background color can affect ability to distinguish 
the color reaction. 

E. Analysis Rate - Approximately 2 minutes are required to conduct 
this analysis. Limitations on the number of analyaes that can 
be performed by this method are generally dictated by the 
proximity of the surfaces to be analyzed. 

II. Chemistry 

A. Alternate Nomenclature and Chemical Abstracts Registry Numbers -
2,4,6-Trinitrotoluene; TNT; CAS RH 118-96-7; 2,4-Dinitrotoluene; 
2,4-DNT; CAS RN 121-14-2; 2,6-Dinitrotoluene: 2,6-DNT; CAS RN 
606-20-2; Tetryl: 2,4,6-Trinitrophenylmethylnitramine; 2,4,6-
Tetranitro-N-methyl-N-aniline; CAS RN 479-45-8. 

B. Physical and Chemical Properties - TNT: mp - 82*0; bp • 240'C 
(explodes). 2,4-DNT: mp •"71 C; bp - 300*C (decomposes). 
2,6-DNT: mp • 66»C; bp • 300*C (decomposed) Tetryl; mp - 131*C; 
bp - 187*C (explodes). Hazards: Use caution in handling. 
Potential explosive, toxic Inhalation, and skin absorption hazards 
exist. 

C. Chemical Reactions - An example of the chemical reaction which 
occurs is given below for 2,4-DNT. 

CH3 

+ 
CH3 

/ • • .- NO" 

"v.;̂ -̂ *" NO2 

Colored species 



III. Apparatus 

A. Instrumentation - N/A. 

B. Parameters - N/A. 

C. Hardware/Glassware 

1. cotton tipped swabs 
2. 1-dram screw cap vials 
3. volumetric flasks - 10 ml ' 
4. sprayers and reservoir bottles 
5. pipettes - SO ml, 1 ml, 10 pl, and S ml graduated 
6. l-cm^ confined area spotting paper 

D. Chemicals 

1. DMF, ACS Grade 
2. fluorene 
3. 10% tetraethyl ammonium hydroxide in water. 

E. Reagents 

1. Reagent A - Weigh 0.2 g of fluorene into the sprayer ^|^ 
reservoir. Add 10 ml of DMF, measured using the graduated ^ H 
cylinder. Swirl until the fluorene is dissolved. 

2. Reagent B - Using a graduated cylinder, measure 100 ml of 
10% tetraethylanmonium hydroxide into a sprayer reservoir. 

IV. Standards 

Calibration Standards 

1. A 4 gram per liter solution of TNT is prepared by weighing 
40 mg of TNT into a 10 ml volumetric flask and diluting to 
the mark with acetone. When 10 pl are spotted on confined 
area spotting filter paper, this concentration corresponds 
to 40 pg/cm^. 

2. A 0.4 g/1 solution of TNT is prepared by pipetting 1 ml of 
the 4 g /I solution into a 10 ml volumetric flask and diluting 
to the mark with acetone. When 10 pl are spotted on confined 
area filter paper. This concentration corresponds to 4 pg/cm^. 

3. A 100 mg/l solution of TNT is prepared by pipetting 2.5 ml of 
the 4 g/1 solution into a 10 ml volumetric flask using the 5 ml 
graduated pipette, and diluting to the mark with acetone. 
This solution is used routinely for a procedure check. 
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4. A 40 mg/l aolution of TNT is prepared by pipetting 1 ml 
of the 0.4 g/1 solution into a 10 ml volumetric flask and 
diluting to the mark with acetone. When 10 pl are spotted 
on confined area spotting filter paper, this concentration 
corresponds to 0.4 pg/cm^. 

5. Steps 1, 2 and 4 are repeated for 2,4-DNT, 2,6-DNT and tetryl. 

B. Control Spikes - N/A. 

V. Procedure 

A. Validation of the Spray Solution 

1. Dip a cotton swab into a vial containing a 100 mg/l (0.01%) 
solution of TNT. 

2. Withdraw the swab and allow it to air dry. 

3. Spray the swab with Reagent A. 

4. Spray the swab with Reagent B. 

5. A positive test is indicated by a maroon color and indicates 
that the spray solution is adequate for testing. 

B. Surface Testing - The surface to be tested is not prepared in any 
way. Holding the sprayer approximately 6 inches from the surface, 
apply Reagent A for approximately one second. Wait 5 seconds and 
apply Reagent B in the same manner and in the same location as 
Reagent A. A positive test is indicated by the following color 
reactions against a colorless background; TNT - maroon; 
DNTs - blue green; Tetryl - orange. 

VI. Calculations - N/A. 

VII. References - Colorimetric and Fluorimetric Analysis of Organic Compounds. 
M. Pesez and J. Barton, Marcel Dekker, Inc., New York, N.Y. 1974. 

^ 
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Method No. 5 

Revised December 18, 1980 

li 

# 

I 

4 

TETRAZENE ON SURFACES 

I. Application - Thia method la applicable for the qualitative 
determination of tetrazene on aurfacea. 

A. Tested Concentration Range - 0.4 to 40 pg/cm^. 

B. Sensitivity - N/A. 

C. Detection Limita - 0.4 pg/cm^ determined by testing the above 
concentration range for visible color reaponae. 

D. Interferences - Background color will interfere with the ability 
to distinguish the color reaction. 

E. Analysis Rate - Approximately 1 minute is required to conduct 
this analysis. Limitations on the number of analyaes that 
can be performed by this method are generally dictated by the 
proximity of the aurfacea to be analyzed. 

II. Chemistry 

A. Alternate Nomenclature and Chemical Abstracts Registry Number -
Tetrazene: CAS RN 

B. Physical and Chemical Properties - mp • decomposes; bp « N/A. 
Hazard; Tetrazene is explosive, especially in the dry state. 
The neat solid ahould be stored in isopropand and only a small 
portion should be dried, by placing on a clean filter paper, 
to prepare analytical atandarda. 

C. Chemical Reactions - The precise chemical complexatlon reaction 
which forms the colored species is not known. 

III. Apparatus 

A. Instrumentation - N/A. 

B. Parameters - N/A. 

C. Hardware/Glassware 

1. cotton tipped swabs 
2. 1-dram screw cap vials 
3. volumetric flasks - 100 ml, 10 ml 
4. pipettes - 1 ml, 10 pl, and 5 ml graduated 
5. 10-ml and 2S-ml graduated cylinders 
6. 1-cm^ confined area spottest paper 
7. sprayer and reservoir bottle 
6. 8 oz. screw cap bottles 



D. Chemicals 

1. NaOH, Analytical Reagent grade 
2. acetone, ACS grade 
3. aodiuffl nitroprusside 
4. potassium ferricyanide 
5. methanol, ACS grade 

E. Reagents 

1. Reagent A - Weigh 100 g of NaOH into a screw cap bottle. 
Add 100 ml of distilled water, cap, and swirl until dissolved. 

2. Reagent B - Weigh 10 g of soditim nitroprusside into a screw 
cap bottle. Add 10 ml of distilled water, cap, and swirl 
until dissolved. 

3. Reagent C - Weigh 10 g of potassium ferricyanide into a 
screw cap bottle. Add 10 ml of distilled water, cap, and 
swirl until dissolved. 

4. Fresh each day, mix 10 ml each of reagents A, B, and C in 
a sprayer reservoir bottle. Add 30 ml of distilled water, 
swirl, and allow to stand for 20 minutes. Add 60 ml of 
acetone and swirl. 

IV. Standards 

A. Calibration Standards 

1. A 4 g/1 solution of tetrazene is prepared by weighing 40 mg 
of tetrazene into a 10 ml volumetric flask and diluting to 
the mark with methanol. When 10 pl are spotted on confined 
area spottest paper, this concentration corresponds to 
40 pg/cm2. 

2. A 0.4 g/1 solution of tetrazene is prepared by pipetting 
1 ml of the 4 g/1 solution into a 10 ml volumetric flask 
and diluting to the mark with methanol. When 10 pl are 
spotted on confined area spottest paper, this concentration 
corresponds to 4 pg/cm^. 

3. A 100 mg/l solution of tetrazene is prepared by pipetting 
2.5 ml of the 0.4 g/1 solution into a 10 ml volumetric flask, 
using a 5 ml graduated pipette, and diluting to the mark 
with methanol. This solution is used routinely for a procedure check. 

4. A 40 mg/l solution of tetrazene is prepared by pipetting 1 ml 
of the 0.4 g/1 solution into a 10 ml volumetric flask and 
diluting to the mark with methanol. When 10 ul are spotted 
on confined area spottest paper, this concentration corresponds ^ ^ | 
to 0.4 ug/cm^. ^B / 
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B. Control Spikes - N/A. 

V. Procedure 

A. Testing the Spray Solution 

1. Dip a cotton swab into a vial containing a 100 mg/l (O.OIZ) 
solution of tetrazene. 

2. Withdraw the swab and allow it to air dry. 

3. Spray the swab with the color reagent. 

4. A positive test is indicated by a red-orange color and 
indicates that the spray is adequate for testing. 

B. Surface Testing - The surface to be tested is not prepared in 
any way. Holding the sprayer approximately six inches from the 
surface, apply the spray reagent for about one second. A positive 
test is indicated by a red-orange color against a yellow back
ground . 

VI. Calculations - N/A. 

VII. References - personal communication with R. E. Wyant, Battelle, 
Columbus Laboratories. 
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Method No. 6 

Revised Deceaber IB, 1980 

• 
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2.4.6-TRINITRORESORCINOL (STYPHNIC ACID) AND 

LEAD STYPHNATE ON SURFACES 

I. Application: This method is applicable for the qualitative 
determination of atyphnic acid and lead atyphnate on surfaces. 

A. Tested Concentration Range - 0.4 to 40 pg/cm^. 

B. Sensitivity - N/A. 

C. Detection Limits - 0.4 pg/cm^ determined by testing the above 
concentration range for visible color response. 

D. Interferences - Background color will interfere with ability to 
aee the color reaction. 

E. Analysis Rate - Approximately 1 minute is required to conduct this 
analysis. Limitations on the number of analyaes that can be 
performed by this method are generally dictated by the proximity 
of the surfaces to be analyzed. 

II. Chemistry 

A. Altemate Nomenclature and Chemical Abstracts Registry Nunber -
2,4,6-Trinltroresorcinol: TNR; Styphnic Acid; CAS RN-82-71-3 

B. Physical and Chemical Properties - mp « 175"C; 
Hazards; TNR is explosive and toxic. Only small quantities 
of the neat material shodd be handled with the analyst wearing 
gloves. Avoid heating the material. 

C. Chemical Reactions - The precise chemical complexatlon reaction 
of the Styphnate lon which forms the colored species is not 
known. 

III. Apparatus 

A. Instrumentation - N/A. 

B. Parameters - N/A. 

C. Hardware/Glassware 

1. cotton tipped swabs 

2. 1 dram screw cap vials 
3. volumetric flasks - 100 ml, 10 ml 
4. pipettes - 1 ml, 10 ul, and 5 ml graduated 
5. 100 ml graduated cylinder 
6. 1 cm^ confined area spottest paper 
7. sprayers and reservoir bottles 



8. filter paper - 11 cm Whatman 42 
9. glass funnel 

10. 125 ml Erlenmeyer flaak 

D. Chemicals 

1. NaOH, Andytical Reagent Grade 
2. Stannous chloride trihydrate 
3. Acetone, ACS Grade 

E. Reagents 

The reagent for this test must be prepared fresh at least 
every 3 days. 

Weigh 5 g of NaOH and 10 g of stannous chloride trihydrate 
into an Erlenmeyer flask. Add 100 ml of distilled vater, 
measured using the graduated cylinder, and swirl until all 
NaOH is dissolved. Filter the reagent through a Whatman 42 
paper into the sprayer reservoir. 

IV. Standards 

A. Calibration Standards 

1. A 4 g/1 solution of TNR is prepared by weighing 40 mg of 
TNR into a 10 ml volumetric flask and diluting to the mark 
with acetone. When 10 pl are spotted on confined area 
spottest paper, this concentration corresponds to 40 M g / c a r . 

2 . A 0.4 g/1 solution of TNR is prepared by pipetting 1 ml of 
the 4 g/1 solution into a 10 ml volumetric flask and diluting 
to the mark with acetone. When 10 pl are spotted on confined 
area spottest paper, this concentration corresponds to 
4 ug/cm^. 

3. A 100 mg/l solution of TNR is prepared by pipetting 2.5 ml 
of the 0.4 g/1 solution into a 10 ml volumetric flask, using 
a 5 ml graduated pipette, and diluting to the mark with 
acetone. This solution is used routinely for a procedure check. 

4. A 40 mg/l solution of TNR is prepared by pipetting 1 ml of 
the 0.4 g/1 solution into a 10 ml volumetric flask, and 
diluting to the mark with acetone. When 10 pl are spotted 
on confined area spottest paper, this concentration corresponds 
to 0.4 ug/cm^. 

B. Control Spikes - N/A. 



V. Procedure 

A. Testing the Spray Solution 

1. Dip a cotton swab into a vial containing a 100 mg/l 
(O.OIZ) solution of TNR. 

2. Withdraw the swab and allow it to air dry. 

3. Spray the swab with the color reagent. 

4. A positive test indicated by a yellow-brown color and 
Indicates that the spray solution is adequate for testing. 

B. Surface Testing - The surface to be tested is not prepared in 
any way. Holding the sprayer approximately six inches from 
the surface, apply the spray reagent for about one second. 
A positive test is indicated by a yellow-brown color. 

VI. Calculations - N/A. 

VII. References - personal communication with R. E. Wyant, Battelle, 
Columbus Laboratories. 
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Method No. 7 

Revised December 18, 1980 

# 

CYCLOTETRAMETHYLENETETRANITRAMINE (HMX) AND 

PENTAERYTHRITE TETRANITRATE (PETN) ON SURFACES 

I. Application: This method is applicable for the qualitative determination 
of HMX and PETN on surfaces. 

A. Test Concentration Range - 0.4 to 40 micrograms'per square centimeter. 

B. Sensitivity - N/A . 

C. Detection Limits - 0.4 micrograms per square centimeter determined by 
testing the above concentration range for visible color response . 

D. Interferences - Other nitrate esters will give a positive response. 
The color of the surface can affect ability to see the color. 

E. Analvsis Rate - Approximately 2 minutes are required to conduct this 
analysis. Limitations on the number of analyses that can be performed 
by this method are generally dictated by the proximity of the aurfaces 
to be analyzed. 

II. Chemistry 

A. Alternate Nomenclature and Chemical Abstracts Registry Number -
Cyclotetramethylenetetranltramlne; HMX; homocyclonlte; 1,3,5,7-
tetranitro-l,3,S,7-tetrazacyclooctane: CAS RN-^79-45-8 

Pentaerythrite Tetranitrate: PETN; penta; pentrit; nitro pentaery
thrite CAS RN-78-11-5 

B. Physical and Chemical Properties - HMX: mp • 276-7"C; bp « 337*(explodes) 
PETN: mp « 141.3*C; bp = 210'C (explodes). Hazards: Potential 
explosive, toxic inhalation, and akin absorption hazards exist. Use 
caution in handling. 

C. Chemical Reactions - Nitrate ion is cleaved by zinc vhich diazotizes 
procaine in acidic solution, which in turn couples with N,N-dimethyl-l-
naphthylamine to produce an azo-dye. The presence or absence of color 
is decided by visual inspection. 

T;;; III. Apparatus 

A. Instrumentation - N/A. 

•jj^ B. Parameters - N/A. 



Hardware/Glassware 

1. cotton-tipped swabs 
2. volumetric flasks - 100 ml, 10 ml 
3. sprayers and reservoir bottles 
4. lOO-ml graduated cylinder 
5. pipettes - SO ml, 1 ml, 10 pl, and 5 ml graduated 
6. 1 cm2 confined area spottest paper 
7. 1 dram screw cap vials 

D. Chemicals 

1. toluene, ACS grade 
2. glacial acetic acid, ACS grade 
3. zinc dust 
4. procaine 
5. N,N-dimethyl-l-naphthylamine. 

E. Reagents 

1. Reagent A - Weigh 10 grams of zinc dust into the sprayer ^ ^ ^ 
reservoir. Add 100 ml of toluene, measured In the graduated ^ ^ k j 
cylinder. The zinc will be a dispersion upon shaking, but will ^ ^ 
not be dissolved. 

2. 50% acetic acid - 50 ml of glacial acetic acid into a 100 ml 
volumetric flask which is partially filled with deionized water 
(nitrite free). Dilute to volume with deionized water. 

3. Reagent B - Weigh 0.35 grams each of procaine and N,N-dimethyl-l-
naphthylamine into a second sprayer reservoir. Add the 100 ml 
of 50% acetic acid. Cap and shake until the reagents are dissolved. 

IV. Standards 

A. Calibration Standards • • 

1. A 4 gram per liter solution of PETN is prepared by weighing 40 mg 
of PETN in a 10 ml volumetric flask and diluting to the mark with 
acetone. When 10 ul are spotted on confined area spottest 
paper, this concentration corresponds to 40 ug/cm^. 

2. A 0.4 gram per liter solution of F-TN is prepared by pipetting 
1 ml of the 4 g/1 solution into a 10 ml volumetric flask and 
diluting to the mark with acetone. When 10 ul are spotted on 
confined are spottest paper, this concentration corresponds 
to 4 ug/cm2. 

3. A 100 mg/l solution of PETN is prepared by pipetting 2.5 ml of the 
0.4 g/1 solution into a 10 ml volumetric flask, using the 5 ml 
graduated pipette and diluting to the mark with acetone. 
This solution is used routinely for a procedure check. 

) 



4. A 40 mg/l solution of PETN is prepared by pipetting 1 ml of 
the 0.4 g/1 solution into a 10 ml volumetric flask and diluting 
to the mark with acetone. When 10 ul are spotted on confined 
area apottest paper, this concentration corresponds to 
0.4 ug/cm2. 

5. Steps 1, 2, and 4 are repeated for HMX. 

B. Control Spikes - N/A. 

V. Procedure 

A. Testing the Spray Solution 

1. Dip a cotton swab into a vial containing a 100 mg/l (0.01%) 
solution of PETN. 

2. Withdraw the swab and allow it to air dry. 

3. Spray the swab with Reagent A, shaking will before using. 

4. Spray the swab with Reagent B. 

5. A positive test is indicated by a violet or red violet color 
and indicates that the spray solution is adequate for testing. 

B. Surface Testing - The surface to be tested is not prepared in any way. 
Holding the sprayer approximately 6 inches from the surface, apply 
Reagent A, after shaking, for approximately one second. Wait 15 
seconds and apply Reagent B in the same manner and in the same location 
as Reagent A. A positive test is indicated by a violet or red violet 
color against a pale pink background. 

VI. Calculations - N/A. 

VII. References - NAVEODFAC Technical Report TR-185 "Development of a Simple 
Portable Detection Kit for Selected Explosives", Robert E. Wyant, Battelle 
Columbus Laboratories, September 1977. 
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Method No. 8 

Revised December 18, 1980 

DETERMINATION OF 2,4,6-TRINITRORESORCINOL 
(STYPHNIC ACID) IN WATER 

I. APPLICATION 

This method is used to quantitatively determine the concentration of 

styphnic acid (TNR) in aqueous samples. 

A. Tested Concentration Range. The concentration range is 

from 20 to 500 u g / t . 

B. Sensitivity Limits. The signal to noise ratio was 10:1 

for 2.5 ng of TNR. 
At detection limit 1 ng « 8.SxlO~5 AU 

C. Detection Limits. The detection limit has been detennined 

to be 32 ug/llter. 

D. Interferences. Compounds which adsorb UV light at 254nm and 

coelute with TNR will Interfere. 

E. Analysis Rate. Approximately fifteen samples can be analyzed 

by one worker in an eight hour day. 

II. SEPARATION SYSTEM AND CHEMISTRY 

TNR, whose chemical structure is shown below, has a high UV 

absorbance at 254nm, so it can be detected using a UV detector (with a 

fixed wavelength of 254nm) with high aensitivlty. The separation is 

performed using a reversed-phase high performance liquid chromatographic 

systen with a Cig-bonded-phase column. In order to avoid ionization of 

^ the TNR, some acetic acid is added to the mobile phase, thereby protonating 

the TNR. 

* 



CAS RN # — 

Melting Point — 

Boiling Point — 

Handling Hazards — 

82-71-3 

175'C 

N/A 

TNR is explosive and toxic. Only small qxiantities 

of the neat material should be handled with the 

analyst wearing gloves. Avoid heating the material. 

III. APPARATUS 

A. Instrumentation. Waters Model 45 HPLC pump, a Rheodyne 

Model 7120 injection valve, an LDC UV III Monitor (1203) detector 

and a Linear Model 235 strip-chart recorder. 

B. HPLC Parameters 

1. Column; 25 x 0.46 cm ID SS 

2. Column Packing; Spherlsorb ODS 

3. Particle Diameter; 5 pm 

4. Mobile Phase: 15Z Acetonitrile/85Z Water -t- O.SZ Acetic Acid 

5. Flow Rate: l.S ml/mln. 

6. Idet Pressure: -2000 psi 

7. Temperature: ambient 

8. Injection Volume: SO pl 

9. Detector Wavelength: 254 nm 

10. Detector Sensitivity: 0.04 AUFS 

11. Recorder Span: 10 mV FS 

12. Chart Speed: 0.5 cm/nln 

13. Retention Time for TNR: 3.50 min 
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C. Hardware/Glasaware 

1. Millipore all glaas filter apparatus 

2. Nuclepore polyester filters, 0.2 pm pore size, 47 mm 

diameter 

3. 1000-ml graduated cylinder 

4. 2S0-ml graduated cylinder 

5. 10-ml plpet 

6. 1-ml plpet 

7. 50-ml volumetric flask 

8. 10-ml volumetric flask 

9. 10-pl Hamilton ayrlnge 

10. 25-pl Hamilton syringe 

11. lOO-pl syringe - for Injector 

12. Syringe filtration apparatus 

13. Millipore filters, 0.45 pm, type GS, 13 mm diameter 

14. 2-oz bottle with Teflon lined screw cap 

15. Labels 

16. 2-dram screw cap vials with Teflon cap liners 

17. Refrigerator 

D. Chemicals. 

1. Acetonitrile, DIG grade, Burdlck and Jackson 

2. HPLC water, Millipore Model R04, organic free, deionized 

3. Glacial acetic acid. Baker reagent grade 

4. Methanol, DIG, Burdlck and Jackson 

E. Reagents. None 

VI. STANDARDS 

A. Calibration standards. 

1. Stock. (1000 mg/l) weigh 50 mg of styphnic acid into a 50 ml -

volumetric flask and dilute to the mark with methanol. 

2. Diluted Stock. (100 mg/l) Pipet 1 ml of stock into a 10 ml 

volumetric flask and dilute to the mark with 0.5% of acetic acid 

in water. 



3. Working. Prepare calibration standards containing 

0, 0.05, 0.1, 0.2, 0.5, and 1 mg/l In 0.5% acetic acid as 

described below; 

Concentration (mg/l) Dilution Procedure 

0 0 ml of diluted stock in 100 ml 

0.05 0.05 ml of diluted stock in 100 ml 

0.1 . 0.1 ml of diluted stock in 100 ml 

0.2 0.2 ml of diluted stock in 100 ml 

O.S 0.5 ml of diluted stock in 100 ml 

1 1 ml of diluted stock in 100 ml 

Control Spikes; Control spiked are equivilent to working 

standards since the method involves direct injection. 

V. PROCEDURE 

A. Sample Handling/Preparation. Filter the sample through a 

0.45 pm Millipore filter prior to analysis and store 

refrigerated in a Teflon lined screw capped vial until 

analyzed. 

B. Calibration. Inject SO ul of each TNR calibration standard 

4 times into the HPLC system. Record the retention time, 

concentration and peak height. Also inject a mobile phase 

blank (50 ul). 

C. Analysis. Inject 50 ul of sample into the HPLC system. 

Record the retention time and peak height for peak eluting 

at the retention time for TNR. 

VI. CALCULATIONS 

Use the calibration data for TNR to establish a linear regression 

curvo (concentration vs. peak height). Interpolate sample concentration 

from these curvi-s. 



0 The relationship between found component concentration and 

sample volume of vater is as follows: 

V g / l water = ng/50pl x 20 

I 

4 

VII. REFERENCES 

None 

VIII. RESPONSE DATA 

' # 

Ug/l TNR 

0 

20 

50 

100 

200 

500 

Day 1 

1.3 

16 

29 

43 

71 

192 

Peak He: 
Day 2 

0.6 

11 

22 

45 

83 

196 

ight (mm) 
Day 3 

0 

12 

27 

40 

83 

210 

Day 4 

0.5 

12 

24 

43 

85 

200 



THR IN UATER 
RUHS 1 2 3 4 
I 
i>v •»» * > . r i i a w i i V l 

Target Cone. 
UG/L 

8.88 

20.00 

50.00 

100.00 

1 n r - . v i i - • w w i i w . 

Day 1 
Found Cone. 
UG/L 

3.39 

12.97 

54.47 

99.17 

Day 2 
Found Cone. 
UG/L 

2.74 

17.20 

49.01 

101.06 

Day 3 
Found Cone. 
UG/L 

- 4 . 7 9 

22.23 

56.01 

96.55 

Day 4 
Found Cone. 
UG/L 

0.66 

18.96 

50.35 

100.03 

# 

m 

(^ 



# 

TNR IM WATER 
RUMS 1 2 3 4 
TAFGET COHC 

ANALYSIS OF 16 TARGET COHC-PEAK AREA POINTS 

HEAH= 42.5 SD= 38.9015852291 

PEAK AREA 
HEAH= 2.175 SD= 1.47851276626 
HO. RUNS 4 TOTAL X-Y ALL RUNS 16 NO. COHCEHTR 16 
MEASURES (Y'S) EACH TARGET CONC 1 
INTERCEPTS 0.596696835242 
SLOPES 0.0371365638767 

MEAH'SQR DEU OF'POINTS FROM REGRESSION <ST ERROR EST>s 0.185991189428 
COMPUTE T 
D.F.s 14 
ENTER 2 TAIL P LEVEL (USUALLY .1, EACH COHFID BAND IS 
.05 SO TOTAL Ps .i.> 
. 1 
t= 1.7613101065 
REPLICATES OH UHKHOWN SAMPLE 1 
y(c>= 1.20949378794 
x<:d>s 32.4504911485 



INK IH MATER 
RUMS 1 2 3 4 
FEHK AREA 

4.50 

0.00 
VERTICAL AXIS TIC IHTERVAL- 0.45 

40 60 
TARGET CONC 

00 



n 

TNR IH HATER 
PUNS 1 2 3 4 
STATISTICAL DATA USED TO DETERMIHE PERCENT 
HrtCCURACY AHD COEFFICIEHT OF UARIATIOH 
Target Cone. 
UGL 

8.88 

28.00 

50.00 

100.00 

Mean Found 
Cone. UG/L 

0.50 

17.84 

52.46 

99.20 

Standard 
Deviation 

2.14 

2.23 

1.92 

1.11 

Percent 
Inaccuracy 

-10.88 

4.92 

-0.80 

Coef ficicnt(5:; 
of variation 

430.30 

12.49 

3.65 

1.12 
l O 



1MR IH UATER 
RUMS 1 2 3 4 
STANDARD DEVIATION 

0«L31 

0 
0.00 

40 68 
TARGET CONC 

VERTICAL AXIS TIC INTERVAL- 0.03091 



# - r. 

TMR IH HATER 
RUMS 1 2 3 4 
MEHM PERCENT INACCURACY 

-93.63 

0 
-95.73 

VERTICAL AXIS TIC INTERVAL-

40 60 
TARGET CONC 

0.21 



INR IN UATER 
RUHS 1 2 3 4 
PERCENT IMPRECISIOH 

0 
0.00 

20 

VERTICAL AXIS TIC IHTERVAL- 5.15201 

60 
TARGET CONC 

88 100 



# r. 

THR IN WATER 
RUMS 1 2 3 4 

Targe 
UG/L 

t Cone. 

0.00 

20.00 

50.00 

100.00 

• 200.00 

500.00 

Day 1 
Found Cone. 
UG/L 

12.30 

20.65 

56.84 

95.82 

173.77 

510.62 

Day 2 
Found Cone. 
UG/L 

5.53 

18.52 

47.11 

93.89 

205.64 

499.31 

Day 3 
Found Cone. 
UG/L 

-7.08 

21.96 

58.27 

181.84 

193.81 

501.20 

Day 4 
Found Cone. 
UG/L 

-0.28 

17.61 

48.29 

101.97 

204.22 

498.18 Ul 



THR IN WATER 
RUNS 1 2 3 4 
TARGET COHC 
AHALYSIS OF 24 TARGET COHC-PEAK AREA POIHTS 

MEAHs 145 SDs 175.325783714 

PEAK AREA 
MEAHs 6.125 SDs 6.88186994749 

HO. RUHS 4 TOTAL X-Y ALL RUHS 24 HO. COHCEHTR 24 
MEASURES (Y'S) EACH TARGET COHC 1 

IHTERCEPTs 0.51224893918 
SLOPES 8.0387086280057 
Rs 0 '^97758056822 
MEAH'SQR DEV OF POIHTS FROM REGRESSIOH (ST ERROR EST)- 0.216635334965 
COMPUTE T 
D.F.s 22 
EHTER 2 TAIL P LEVEL (USUALLY .1, EACH COHFID BAHD IS 
.05 SO TOTAL ps .1) 
.1 
t= 1.71713909197 
REPLICATES OH UHKHOUH SAMPLE 1 
y(c>= 1.33951833223 
x':d>= 42.5942304591 



• ^ r. # 

INR IH WATER 
RUMS 1 2 3 4 
FEHK: AREA 

21 .JJO 

8.00 

VERTICAL AXIS TIC INTERVAL= 2.1 

200 300 
TARGET COHC 

500 



THR IN WATER 
RUHS 1 2 3 4 
STATISTICAL DATA USED TO DETERMINE PERCENT 

Target Cone. 
UG/L 

0.00 

20.00 

50.00 

100.00 

200.00 

500.00 

Mean Found 
Cone. UG/L 

2afi,Z 

19.69 

52.63 

98.38 

194.36 

582.33 

Standard 
Deviation 

4.77 

1.14 

3.31 

2.39 

8.49 

3.27 

Percent 
Inaeeuroey 

-1.56 

5.26 

-1.62 

-2.82 

8.47 

CoeffieientC/S 
of variation 

182.26 

5.81 

6.30 

2.43 

4.37 

0.65 

<»» 



r. 

I MR IH WATER 
RUMS 1 2 3 4 
STHMDHRD DEVIATION 

0 188 280 308 
®'®® TARGET COHC 

VERTICAL AXIS TIC INTERVAL- 0.04459 

400 500 



IMK IM WATER 
RUMS 1 2 3 4 
HEHM PERCENT INACCURACY 

-93.e 

0 
-96.01 

100 280 300 

TARGET COHC 

400 ^ 0 

VERTICAL AXIS TIC IHTERVAL- 0.2385 



• ^ ^ 

um IH WATER 
RUMS 1 2 3 4 
PERCEHT IMPRECISIOH 

0 
0.00 

100 

VERTICAL AXIS TIC IHTERVAL- 5.15201 

260 300 
TARGET COHC 

400 ;O0 



TMR I N WATER 
1 

Target Cone. 
UG/L 

0.00 

50.00 

100.00 

200.00 

500.00 

1000.00 

Day 1 
Found Cone. 
UG/L 

-19.58 

36.77 

97.81 

215.28 

543.98 

975.89 

Day 2 
Found Cone. 
UG/L 

Day 3 
Found Cone. 
UG/L 

Day 4 
Found Cone. 
UG/L 

IO 

o 



# ' 
/ : 

TNR IH WATER 
1 
PEAK AREA 

212v08 

0.00 

Kl 

200 

VERTICAL AXIS TIC INTERVAL- 21 .2 

400 600 
TARGET CONC 

888 1800 



THR IH UATER 
1 
TARGET COHC 
AHALYSIS OF 6 TARGET COHC-PEAK AREA POIHTS 

MEAHs 308.333333333 SD= 382.64438829 

PEAK AREA 
MEAHs 69.8333333333 SD- 81.673537126 
NO. RUNS 1 TOTAL X-Y ALL RUNS 6 NO. COHCEHTR 6 
MEASURES (Y'S) EACH TARGET COHC 1 

INTERCEPT- 4*16903813318 
SLOPE« 0*21296520173 
Rs 0.997752219201 
MEAN SQR DEV OF POINTS FROM REGRESSION (ST ERROR EST)- 37.4420002277 
COMPUTE T 
D.F.s 4 
EHTER 2 TAIL P LEVEL (USUALLY .1» EACH COHFID BAHD IS 
.05 SO TOTAL P- .1) 
.1 
t- 2.13103065604 
REPLICATES ON UNKHOUH SAMPLE 1 
y(c)s 19.022561111 
x(d)s 137.03470759 

Kl 
Kl 



# 

^ 

4 

Method No. 9 

Revised December 18, 1980 

DETERMINATION OF HMX IN WATER 

I. APPLICATION 

This method is used to quantitatively determine the concentration of HMX 

(l,3,5,7-tetranitro-l,3,5,7-tetracyclo octane) in aqueous samples. 

A. Tested Concentration Range. The concentration range 

analyzed is 8.0 ug/l to 200 ug/l in water. 

B. Sensitivity Limits. The signal to noise ratio was 11:1 

for 2 ng injected of HMX. 

All the detection limit, 1 ng of HMX = 1.4x10"^ AU 

C. Detection Limits. Employing the method of Hubeaux and Vos, 

the detection limit for HMX in water was determined to be 

8.0 vg /Z (lowest level standard). 

D. Interferences. Components which elute with the same retention 

time as HMX and absorb UV light (254 nm) will interfere. 

E. Analysis Rate. Approximately twenty samples can be analyzed 

by a worker in an 8 hour day after instrument calibration. 

II. CHEMISTRY 

Potential explosive, toxic inhalation and skin absorption hazards 

exist. Chemical structure for HMX: 

0 2 N ^ ^ CH2 .. /*'°2 

N ^ N 

CH2 

N 

02N 

CH2 

N 

CH2 - \ 

NO 2 

Alternate nonienclature - cyclotetramethylene tetranltramine; 1, 3, 5, 7- tetra-

nitro-1, 3. 5. 7-tetracyclooctane; homocyclonite 

CAS RN II - 4 79-45-8 

Melting point - 276-7''C 

Boiling point - 337"C (explodes) 



III. APPARATUS 

A. Instrumentation. An Altex Model lOOA pump equipped vith 

an Altex Model 420 microprocessor. An LDC UV III Monitor (1203) 

detector, a Rheodyne Model 7120 injection valve vith a 100 pl 

loop, and a Varian Model 9176 recorder. A Spectra Physics 

SP 4000 data system. 

B. HPLC Parameters. 

1. Column: Spherlsorb 5 micron ODS, 250x4.6 mm. 

2. Mobile Phase: Acetonitrile/vater, 40/60, v/v. 

3. Flow: 1 ml/mln. 

4. Temperature: 25*C 

5. Detector wavelength and sensitivity; 254 nm, 0.004 AUFS 

6. Recorder Span; 10 mv/full scale. 

7. Injection volume; 100 pl-

8. Retention time for HMX: 9.8 ± 0.2 minutes. 

C. Hardware/Glassware. 

1. Microspatula. 

2. 50, 100, 250 ml volumetric flasks. 

3. 4 ounce bottles with Teflon lined screw caps 

4. 2 dram vials with Teflon lined screw caps 

5. Pasteur pipets (5 3/4") and bulbs. 

6. 5 ml pipet and bulb. 

7. Millipore solvent filtering apparatus. 

8. Millipore filters, 0.45u> type HA, 47 mm. 

9. 100 pl Hamilton syringe. 

10. Refrigerator and freezer. 

D. Chemicals. 

1. Acetone, DIG grade, Burdick and Jackson. 

2. Millipore, Milli-Q purified water. 

E. Reagents. None 

rv. STANDARDS 

A. Calibration Standards. 

1. Stock. Ten milligrams of HMX are transferred to a SO ml 

volumetric flask. The flask is diluted to the mark with 

acetone, and its contents are mixed well. 



2. Diluted Stock. Ten milliters of the stock solution arc- . 

pipetted into a 100 ml volumetric flask. The flask is 

diluted to the mark with acetone, and its contents are mixed well. 

3. Working. Five calibration atandards are prepared from 

the stock solutions in distilled water by placing 0, 25, 

100, 250, 500, and 1000 microliters of diluted stock in a 

100 d volumetric flask and diluting to the mark, to give 

solutions containing 0, 8, 20, SO, 100, and 200 v g l t . 

B. Control Spikes. Control spikes are equivalent to the working 

standards, since the method involves direct aqueous injection. . 

V. PROCEDURE 

A. Sample Handling/Preparation. Filter the samples through a 

0.45 micron Millipore filter (Type GC). The samples, in 

Teflon lined, screv capped, two dram vials are stored in a 

refrigerator until analyzed. 

B. Calibration. Inject 100 uls of each standard two times onto 

the chromatographic system. A solvent blank, represented by 

distilled water is also analyzed. Record the concentration, 

retention time and peak height for HMX. Average the peaks 

heights for the duplicate injections of each standard. 

C. Analysis. Inject 100 ul of each sample onto the chromatographic 

system. Record the retention time and peak height for peaks 

eluting at the same time as HMX (within 0.1 minute of the HMX 

standard). 

VI. CALCULATIONS 

A linear regression curve (concentration vs. peak height) is 

generated from the HMX calibration data. The sample concentrations are 

^ interpolated using the curve. 

The relationship between found component concentration and sample 

volume of water is as follows: a 
ng found . 100 ul = ^ ^ f g f ^ 



VII. REFERENCES 

None. 

Spike Recovery Data for Water 

HMX in water 

N 

4 

4 

4 

4 

4 

Target Value 

8.0 

20 

40 

80 

200 

.i 

ng/ml Found 

7.5 

19 

41 

79 

193 

Value 

7.5 

19 

39 

76 

193 

ng/ml 

7.5 

20 

47 

80 

191 

7.5 

20 

37 

76 

191 

• ) 



# 
/̂  

# 

HMX IH UATER 
RUHS 1 2 3 4 

Target Cone. 
UG/L 

8.88 

20.00 

40.00 

80.00 

200.00 

Day 1 
Found Cone. 
UG/L 

7.50 

19.00 

41.00 

79.00 

193.00 

Day 2 
Found Cone. 
UG/L 

7.50 

19.00 

39.00 

76.00 

193.00 

Day 3 
Found Cone. 
UG/L 

7.50 

20.00 

40.00 

88.80 

191.00 

Day 4 
Found Cone. 
UG/L 

7.50 

20.00 

37.00 

76.00 

191.00 

Ul 



MMN IM UATER 
RUMS 1 2 3 4 
TARGET CONC 
ANALYSIS OF 20 TARGET CONC-FOUHD COHC POIHTS 

MEAHs 69.6 SDs 71.4411056672 

FOUHD COHC 
MEAHs 67.2 SD= 60.5389631792 
He. RUHS 4 TOTAL X-Y ALL RUHS 20 HO. COHCEHTR 20 
MEASURES (Y'S) EACH TARGET COHC 1 

IHTERCEPTs 0.438753959873 
SLOPES 0.959213305174 
Rs 0.999829234549 
MEAH SQR DEV OF POIHTS FROM REGRESSIOH (ST ERROR EST)= 1.69335914504 
COMPUTE T 
D.F.s 18 
EHTER 2 TAIL P LEVEL (USUALLY .1, EACH COHFID BAHD IS 
.05 SO TOTAL P- .1) 
.1 
ts 1.73406096408 
REPLICATES OH UHKNOUN SAMPLE 1 
y(e)s 2.80536004237 
x(d)s 4.92601198763 



# 
r. 

HMX IN UATER 
RUNS 12 3 4 
FOUHD COHC 

193^^8 

0.00 
VERTICAL AXIS TIC 

COHC 
INTERVAL- 19.3 



HMX IH UATER 
RUHS 12 3 4 
STATISTICAL DATA USED TO DETERMIHE PERCENT 

Target Cone. 
UG/L 

8.80 

20.00 

40.00 

80.00 

200.00 

Mean Found 
Cone. UG/L 

7.50 

19.50 

39.25 

77.75 

192.00 

Standard 
Deviation 

0.00 

0.33 

0.99 

1.19 

0.67 

Percent 
Inaeeuroey 

-6.25 

-2.50 

-1.88 

-2.81 

-4.00 

CocfficicntC/S 
of variation 

0.00 

1.71 

2.51 

1.53 

0.35 

00 



/ I 

HMX IN UATER 
RUHS 1 2 3 4 
STAHDARD DEVIATIOH 

lvJ9 

VERTICAL AXIS TIC IHTERVAL- 0.11902 
TARGET 



HMX IH UATER 
RUHS 1 2 3 4 
MEAH PERCEHT IHACCURACY 

0 
-6.25 

VERTICAL AXIS TIC IHTERVAL- 0.43749 

120 
TARGET COHC 



# ' 
/l 

^ 

HMX 1.̂  IH UATER 
RUHS 12 3 4 
PERCEHT IMPRECISIOH 

2v51 

0 
o.oe 

40 80 

VERTICAL AXIS TIC INTERVAL- 0.25121 

120 
TARGET CONC 

160 200 



# 

Method No. 10 

Revised December 18, 1980 

THIN LAYER CHRGMATOGRAPHIC SCREENING PROCEDURE FOR ORGANIC 
EXPLOSIVES ON BUILDING SURFACES AND IN SOLID PHYSICAL SAMPLES 

I. APPLICATION 

This method is a qualitative and semiquantitative .screening 

procedure for explosives on building surfaces and physical samples. 

The method involves 1) extraction of the explosives from the 

surface or physical sample with acetone, 2) separation of the explosives 

in the extract by TLC, and 3) identification of the individual components 

using a sequence of visualization techniques. 

A. Tested Concentration Range. Given below are tested concentration 

# 

'̂J 

# 

ranges for some representative 

Compound 

TNT 

2,4 DNT 

2,6 DNT 

Tetryl 

Styphnic acid 

NG 

PETN 

NC 

B. Sensitivity. 

U£. 

N/A 

C. Detection Limits. 

compounds are 

Compound 

TNT 

2,4 DNT 

2,6 DNT 

Tetryl 

Styphnic acid 

NG 

PETN 

NC 

on Plate 

3-15 

3-15 

3-15 

3-15 

3-15 

4-15 

4-15 

4-15 

Approximate 

given below. 

U£, on Plate 

3 

3 

8 

3 

3 

4 

4 

4 

compounds. 

Surface Swabs 
ug/cm2 

0.4 -2.2 

0.45-2.2 

0.45-2.2 

0.45-2.2 

0.45-2.2 

0.6 -2.2 

0.6 -2.2 

0.6 -2.2 

detection limi 

Surface Swabs 
ug/cm^ 

0.45 

0.45 

1.2 

0.45 

0.45 

0.6 

0.6 

0.6 

Solid Physical 
samples ug/gram 

150-170 

150-170 

150-750 

150-750 

150-750 

200-750 

200-750 

200-750 

ts for the varlot 

Solid Physical 
samples ug/gram 

150 

150 

400 

150 

150 

200 

200 

200 



D. Interferences. Unknown compounds can interfere if they 

have the same RF value as the compound of interest. Use 

of a variety of visualization methods helps to reduce the 

number of interferences. 

E. Analysis Rate. Approximately twenty samples can be analyzed 

by a worker in an eight hour day. 

II. CHE.MISTRY 

Since this method is designed to be a general screening 

procedure for explosives individual compounds will not be discussed. 

In addition to the TLC separation system a series of visualization 

techniques are used to identify individual compounds. The utility of 

these visualization techniques is described below. 

Visualization 
Techniques 

Visible light 

UV light 

10% KOH 

Geiss reagent 

Comments 

Colored compounds such as styphnic 

acid are detected. 

UV active compounds will appear as 

dark spots on a green background by 

quenching the fluorescence of the 

dye on the TLC plate. 

TNT for a bright red complex when base 

is applied. Tetryl also yields a red color. 

Nitrate esters will give a red color 

with this spray. 

U I . APPARATUS 

A. Instrumentation - N/A 

B. Parameters - N/A 

C. Hardware/Glassware. 

1. 2 dram vials vith polyseal caps. 

2. TLC tank to hold 20 centimeter plates. 

3. 100-ul syringe. 

4. Cotton swabs (Q-tips). 

5. 15-ul screw capped centrifuge tubes. 

6. TLC sprayer. 



7. Silica gel TLC plates, Whatman LK20F. 

8. Oven. 

9. Filter paper to line TLC tank. 

10. 254 nm UV lamp. 

D. Chemicals. 

1. Butyl acetate, ACS grade. 

2. Petroleum ether (30-66*C), Burdick and Jackson. 

3. Acetone, Burdick and Jackson. 

4. Potassium hydroxide, ACS grade. 

5. Procaine, reagent grade. 

6. N,N-dimethyl-l-naphthylamine, reagent grade. 

7. Acetic acid, glacial, ACS grade. 

8. Distilled water. 

E. Reagents 

A. 10% KOH in water. Dissolve 10 grams of KOH in distilled 

water and dilute to a final volume of 100 milliliters. 

B. Modified Griess reagent. Dissolve 0.35 grams each of 

procaine and N,N-dimethyl-l-naphthylamine in 50% aqueous 

acetic acid solution. 

IV. STANDARDS 

Prepare individual solutions containing each compound of interest 

by placing 10 milligrams of the compound in a 100 milliliter volumetric 

flask and diluting to the mark with acetone. Mix the contents thoroughly, place 

in an eight ounce Teflon lined screw capped bottle, and store refrigerated. 

v. PROCEDURE 

^' 

# 

A. Sample Collection and Preparation. (1) Building surfaces. 

Place 1.5 milliliters of acetone in a 2 dram vial. Mark a 

one meter square area on the surface to be sampled. Use 

cotton svabs ((J-tips) wetted with acetone to svab five 20 



square centimeter areas within the marked area. Place 

the swabs in the vial, cap tightly, and return to the 

laboratory for analysis. 

(2) Physical samples. Place 100 milligrams of the residue 

in a screw capped centrifuge tube containing O.S milliliters 

of acetone. Shake gently for 1 minute and let stand 

overnight. Remove a portion of the acetone .extra.ct for 

analysis. 

B. TLC Separation. Spot 100 microliters of the acetone extract 

on the TLC plate. Spot standard explosives on separate 

channels at various levels (1-10 micrograms for most compounds) 

Allow the spots to dry on the plate. 

Place the plate in a covered TLC tank lined with filter paper 

and containing 100 ml of 15% butyl acetate/85% petroleum 

ether (equilibrated I hour before placing the plate in the 

tank). 

When the solvent front has advanced -15 centimeters remove 

the plate from the tank, mark the solvent front and allow 

the plate to air dry in a hood. 

C. Visualization and Component Identification. Apply the 

following sequence of visualization techniques: 

• Visible light 

a UV light 

• Spray with 10% KOH 

a Heat in oven at 105°C for 30 minutes 

a Spray with modified Griess reagent. 

Note all spots and measure their RF values. If the RF value of 

a particular component matches one of the standards estimate the level by 

visual comparision of the spot intensities of the sample and standard. 

If a component responds equivilently to one of the standards in 

all visualization methods and has an RF value within .05 units of the 

expected value it should be reported as the compound of interest. 



VI. CALCULATIONS 

# 

jjP ^ Distance travelled by component (cm) 
Distance travelled by solvent front (cm) 

For building surfaces: 

concentration (ug/cm2) = ug/plate x 0.15 

For physical samples 

concentration (ug/gram) • ug/plate x 50 

VII. REFERENCES None 

VIII. SUPPORTING DATA 

The following table provides typical RF and response data for 

several explosives of interest. 

Cc-pour.c Rr Visible IT lOrj KOH Griess 

7"T 0.63 -r zed color 

:,- D::T 0.63 -i-

:,6 jyr. 0.73 + 

Teiryl O.AA brc-T-.-rec color 

Styphnic scid C yellcv colcr + 

0.6-i red color 

0.B2 red colcr 

.«VJ 

rii.v 

NC 0 red color 

r- The accuracy of this method has been determined at various 

levels for several explosives by running a series of blind acetone spikes. 

These data are presented in the following table: 



Concentration (ve on plate) 

Cc-T^ound Spiked Found Spiked Found Spiked Found Spiked Found Spiked Fo-jnd 

TAI 0 0 3 5 6 10 8 15 15 13 

-•- ?:-T .0 0 3 i 6 5 B ID 15 12 

-•f T̂ --T 0 0 3 KD fc ND 8 i 15 fc 

Tttr->-l 0 0 3 3 fc i 8 li 15 16 

ity-hr.ic acid 0 0 3 7 fc 23 6 12 15 33 

AC. 0 0 i 1= S 25 10 37 15 30 

?ir:: 0 0 - E 8 i: 10 22 15 i: 

:;: o o ^ 2 e 5 10 7 15 : 

The precision of the method is estimated to be ±25%, on the 

basis of intensities observed for replicate standards. The precision is 

highly dependant on the person conducting the analysis as well as the 

sample background level. 



Method No. 11 

Revised Decembi-r 18, lOSO 

# 

# 

DETERMINATION OF 2.4-DNT. 2,6-DNT. TNT AND 

TETRYL IN WATER AND SOIL 

I. Application; This method is used to qualitatively determine the 
concentration of 2,4-DNT, 2,6-DNT, TNT, and tetryl in water and soil samples. 

A. Tested Concentration Range - The concentration ranges are as 
follows: 

Water Soil 

2,6-DNT 
2,4-DNT 
TNT 
Te t ry l 

0.1-10 
0 . 2 - 8 . 1 
0 .16-6 .7 
0 . 2 - 8 . 1 

— 
0 .51-5 .1 
0 .42-4 .2 
0 .51 -5 .1 

B. Sensitivity Limits -

At the detection limit, 1 ng of 2,6-DNT = 1,150,000 area counts 
1 ng of 2,4-DNT = 1,150,000 area counts 
1 ng of TNT = 1,060,000 area counts 
1 ng of Tetryl = 378,000 area counts 

C. Detection Limits - (Calculated using the method of Hubaux and Vox). 

In water: 

2,6-DNT 0.64 pg/1 

2,4-DNT 0.39 ug/l 
TNT 1.5 ug/l 
Tetryl 1.3 ug/l 

In soil; 

2,4-DNT 0.51 ug/g (lowest std) 
TNT 1.9 ug/g 
Tetryl 1.1 ug/g 

D. Interferences - None observed for water samples. Several soil samples 
had a large, broad eluting peak which interfered with the determination 
of 2,4-DNT, 2,6-DNT, and TNT. In these cases, the detection limit was 

'̂ reduced by a factor of 10, due to the sample dilution required. 

E. Analysis Rate - Approximately 10 water samples or 15 soil samples can be 
analyzed by one worker in an eight hour day. 



II. Chemistry 

C7H5N2O4 Toluene, 2,4-Dinitro-
CAS RN 121-14-2 
Melting PT-71C Boiling Pt-300 C (decomposes) 

C7H6N2O4. Toluene, 2,6-Dinitro-
CAS RN 606-20-2 
Melting Pt-66 C 

C7H5N3O6 Toluene, 2,4,6-Trinitro-
CAS RN .118-96-7 
Melting Pt-82 C Boiling Pt-240 C (explodes) 

C7H5N5O8 Aniline, N-Methyl-N,2,4,6-Tetranitro-
CAS RN 479-45-8 
Melting Pt-131 C Boiling Pt-187 C (explodes) 

Hazards: Use caution in handling. Potential explosive, toxic inhala
tion, and skin absorption hazards exist. 

A. Chemical Reactions - N/A 

Retention Times 

2,6-DNT 
2,4-DNT 
TNT 
Tetryl 

Hardware/Glassware 

2.80 minutes 
3.60 minutes 
8.65 minutes 

18.40 minutes 

1. 1000 ml separatory funnels 
2. 2 dram vials with polyseal caps 
3. 5 ml volumetric flasks 
4. 250 ml bottles with polyseal caps 
5. 100 ml pipet 
6. refrigerator 
7. shaker 
8. 30 mesh sieve 

. 9. riffIer 
10. Kuderna-Danish tubes and columns 
11. heated water bath 
12. 100 ml volumetric flask 
13. Millipore All Glass Filter Apparatus 
14. Millipore Filters, 0.45 micron, type HA, 47 mm diameter 



f 

# 

D. Chemicals 

1. benzene, DIG grade, Burdick and Jackson 

2. acetone, DIG grade, Burdick and Jackson 

E. Reagents None. 

III. Standards 

A. Stock - Weigh 10 mg each of 2,4-DNT, 2,6-DNT, TNT, and Tetryl 
into a 100 ml volumetrick flask, dilute to the mark with benzene 
and mix thoroughly. 

B. Working - Six calibration standards are prepared from the stock 
solutions to give solutions containing each component at levels of 
0.02, 0.05, 0.1, 0.2, 0.5, and 1.0 ug/ml by placing 20, 50, 100, 200, 
500, and 1000 ul of stock in a 100 d flask and diluting to the mark 
with benzene. 

IV. Procedure 

A. Water Samples/Control Spikes 

1. Sample Handling/Preparation - Refrigerate the samples until they ar* 
to be extracted. Filter through a 0.45 micron Millipore filter 
prior to analysis. 

2. Extraction - Measure 500 ml of the sample into the separatory funnel. 
Add 25 ml of benzene and shake vigorously. Allov the layers to 
separate and remove the benzene layer. Transfer to a Kuderna-
Danish tube with a short distillation column and concentrate the 
benzene to less than 5 ml using a heated water bath in a well venti
lated hood. Transfer the benzene to a 5 ml volumetric flask and 
dilute to the mark with benzene. 

3. Calibration - Inject 2 ul of each calibration standard in duplicate 
onto the GC column. Record the retention time, concentration, and 
peak area for each component. 

4. Analysis - Inject 2 ul of sample extract onto the GC column. Record 
the retention time and peak area for the peaks of interest. 

# 

Soils 

Sample Handling/Preparation - Samples are air dried and then sievi-. 
through a 30 mesh screen. Particles passing through are retained 
for analysis. Samples are then riffled to obtain even particle 
size distribution. 



2. Extraction - Weigh 20 g of saaple into a 250 ml bottle. Add 
100 ml of DIG acetone and shake for 1 hour using a mechanical 
shaker. Allow particles to settle for 1 hour and then transfer 
an aliquot to a 2 dram vial. Refrigerate until ready t o a n a l y z e . 

3. Calibration - Inject 2 ul of each standard onto the GC column. 
Record the retention time, concentration, and peak area for each 
component. 

4. Analysis - Inject 2 pl of each sample onto the GC column. 
Record the retention time and peak areas for those peaks of interest. 

V. Calculations 

Use the calibration data from each component to establish a linear regression 
curve for each component. Interpolate sample concentration from these 
curves. 

The relationship between found component concentration and sample volume 
of water is as follows: 

ng/2 w>'- = ug/Sffit benzene -f 2.5 = ug/500 m£ water -f 2.5 

ng/2 u' X 5 = ug/liter = ppb 

The relationship between found component concentration and saraple weight for 
soil is as follows; 

ng/2 jC = »8 in sample 

ug in sample = ng/2 u£ x 50 

ug found 
sampl e wt, (graroy^" 

VI. Kefererices - Kone. 



m Y. 
# 

2,6-DHT IN UATER 
1 

Target Cone. 
UG/L 

0.00 

0.50 

1.00 

2.00 

5.00 

Day 1 
Found Cone. 
UG/L 

0.00 

0.42 

8.75 

2.00 

5.10 

Day 2 
Found Cone. 
UG/L 

Day 3 
Found Cone. 
UG/L 

Day 4 
Found Cone. 
UG/L 

U l 



2,6-DNT IN UATER 
1 
TARGET CONC 
ANALYSIS OF 5 TARGET COHC-FOUHD COHC POINTS 

MEANS 1.7 SDs 1.90746069144 

FOUHD COHC 
MEAHs 1.654 SDs 2.06581218895 

He. RUNS 1 TOTAL X-Y ALL RUNS 5 HO. COHCEHTR 5 
MEASURES (Y^S) EACH TARGET COHC 1 

INTERCEPT- -0.110664556962 
SLOPE- 1.03003797468 
Rs 0.998667585533 
MEAN SQR DEV OF POINTS FROM REGRESSION (ST ERROR EST)- 0.0151530590719 
COMPUTE T 
D.F.s 3 
ENTER 2 TAIL P LEVEL (USUALLY .1, EACH COHFID BAHD IS 
.05 SO TOTAL P- .1) 
.1 
t- 2.3533525706 
REPLICATES ON UHKNOUN SAMPLE 1 
y(e)s 0.230005789158 
x(d)- 0.642705953003 



# ' 
r. # 

2,6-DNT IN UATER 
1 
FOUHD COHC 

5J10 

y(c 

1 
0.00 

VERTICAL AXIS TIC INTERVAL- 0.51 

2 3 
TARGET CONC 



2,6-DHT IH UATER 
1 

Target Cone. 
UG/L 

0.00 

0.50 

1.00 

2.00 

5.00 

10.00 

Day 1 
Found Cone. 
UG/L 

0.00 

0.42 

0.75 

2.00 

5.10 

8.88 

Day 2 
Found Cone. 
UG/L 

Day 3 
Found Cone. 
UG/L 

• 

Day 4 
Found Cone. 
UG/L 



r. 

2,6-DHT IH UATER 
1 
TARGET CONC 
ANALYSIS OF 6 TARGET CONC-FOUND CONC POINTS 

MEAN- 3.00333333333 SD- 3.0264430829 

FOUND CONC 
MEANS 2.845 SD- 3.45325289042 

NO. RUNS 1 TOTAL X-Y ALL RUNS 6 NO. COHCEHTR 6 
MEASURES (Y'S) EACH TARGET COHC 1 

INTERCEPT- 0.0725270347103 
SLOPE- 0.899180421172 
Rs 0.996354330600 
MEAH SQR DEV OF POINTS FROM REGRESSION (ST ERROR EST)- 0.108407706310 
COMPUTE T 
D.F.s 4 
ENTER 2 TAIL P LEVEL (USUALLY .1, EACH COHFID BAHD IS 
.05 SO TOTAL P- .1) 
.1 
t- 2.13183865604 
REPLICATES OH UHKNOUN SAMPLE 1 
y(c)s 0.072050520967 
x(d)s 1.7415015207 

-f. (.= 



2,6-DNT IN UATER 
1 
FOUHD COHC 

8^90 

e*ee 
VERTICAL AXIS TIC INTERVAL- 0.88 

TARGET CONC 

• • .•'- > 



# 
Y 

% 

2,4-DMT IH WATER 
RUHS 1 2 3 

Target 
UG/L 

— r •—• • a u 

Cone. 

0.00 

0.20 

0.51 

1.02 

Day 1 
Found Cone. 
UG/L 

0.00 

0.15 

8.45 

0.85 

Day 2 
Found 
UG/L 

Cone. 

0.00 

0.20 

0.47 

0.66 

Day 3 
Found 
UG/L 

Cone. 

0.00 

0.17 

0.42 

1.05 

Day 4 
Found 
UG/L 

Cone. 



: . 4-r'MT IH WATER 
KUf4S 1 2 3 
TARGET COHC 
ANALYSIS OF 12 TARGET COHC-FOUHD COMC POIHTS 

MEAHs 0.4325 SD= 0.401907384175 

FOUHD COHC 
MEAHs 0.37 SD= 0.348477206767 

HO. RUHS 3 TOTAL X-Y ALL RUHS 12 HO. COHCEHTR 12 
MEASURES (Y'S) EACH TARGET COHC 1 

IHTERCEPTs 0.00519888882476 
SLOPES 8.843478797631 
Rs 0.972795739063 
MEAH SQR DEV OF POIHTS FROM REGRESSIOH (ST ERROR EST)s 0.00716903155911 
COMPUTE T 
D.F.s le 
EHTER 2 TAIL P LEVEL (USUALLY .1, EACH COHFID BAHD IS 
.05 SO TOTAL Rs .1) 
.1 
ts 1.81245868646 
REPLICATES OH UHKNOUN SAMPLE 1 
y(e>s 0.172507320123 
x(d>s 0.387824637321 



r. 

J,4-0NT IH WATER 
RUHS 1 2 3 
FOUND COHC 

l^pS 

Ul 

8.00 
VERTICAL AXIS TIC IHTERVAL- 0.105 

TARGET COHC 



2,4-DNT IN WATER 
RUNS 1 2 3 
STATISTICAL DATA USED TO DETERMIHE PERCEHT IHACCURACY AHC 
Tarciet Cone. 
UG/L 

0.00 

0.20 

0.51 

1.02 

> COEFFICIEHT OF UARIATIOH 
Mean Found 
Cone. UG/L 

0.00 

0.17 

0.45 

0.86 

Standard 
Deviation 

0.00 

0.02 

0.02 

0.13 

Percent 
Inaeeuroey 

-13.33 

-12.42 

-15.69 

Coeffieient(5j 
of variation 

10.27 

3.98 

15.23 



n 

•̂,4-DHT IH WATER 
RUMS 1 2 3 
STANDARD DEVIATION 

OvJ 

Ul 

o.eo 
0.204 0.408 8.612 0.816 1.02 

VERTICAL AXIS TIC IHTERVAL- 8.01389 
TARGET COHC 



J,4-l'MT IH WATER 
^{}*-»t- 1 2 3 
MEAN PERCEHT IHACCURACY 

- I 2 M 2 

0 
- 1 5 . 6 9 

0 .204 0 .408 0 .612 
TARGET COHC 

0.816 1.82 

VERTICAL AXIS TIC IHTERVAL- 8.3268 



r. m 
2,4-DHT IH WATER 
RUHS 1 2 3 
PERCEHT IMPRECISION 

15v23 

0 
0.00 

0.204 0.408 8.612 
TARGET CONC 

0.816 1.02 

VERTICAL AXIS TIC IHTERVAL- 1.52276 



2,4-DHT IH UATER 
RUHS 1 2 3 

Target Cone. 
UG/L 

0.20 

0.51 

1.02 

2.04 

4.08 

8.16 

• inrvMiai 
Day 1 
Found 
UG/L 

Cone. 

8.15 

8.45 

8.85 

1.37 

3.63 

7.26 

Day 2 
Found Cone. 
UG/L 

8.26 

0.47 

0.68 

1.43 

3.55 

7.13 

Day 3 
Found Cone. 
UG/L 

8.17 

8.42 

1.05 

1.90 

3.79 

7.83 

Day 4 
Found Cone. 
UG/L 

00 



^ . • • ^ 

2,4-DHT IH UATER 
RUHS 1 2 3 
TARGET COHC 

AHALYSIS OF 18 TARGET COHC-FOUHD COHC POIHTS 

MEAHs 2.669 SD- 2.84897349935 

FOUHD COHC 
MEAHs 2.35166666667 SD- 2.61175228534 
HO. RUHS 3 TOTAL X-Y ALL RUHS 10 HO. COHCEHTR 18 
MEASURES (Y'S) EACH TARGET COHC 1 

IHTERCEPTs -0.007540182218 
SLOPES 0.913902903291 
Rs 0.996911218214 
MEAN SQR DEV OF POINTS FROM REGRESSIOH (ST ERROR EST)s 0.0447032285582 
COMPUTE T 
D. F. s 16 "̂  
EHTER 2 TAIL P LEVEL (USUALLY .1, EACH COHFID BAHD IS 
.05 SO TOTAL Rs .1) 
.1 
ts 1.74508866418 
REPLICATES OH UHKHOUH SAMPLE 1 
y(e>s 0.30087257849 
x(d)s 8.844696342542 



2,4-DHT IH WATER 
RUNS 1 2 3 
FOUND CONC 

7^3 

e 
e.ee 

IO 

o 

1.632 

VERTICAL AXIS TIC INTERVAL- 0.783 

3*264 4.896 
TARGET CONC 

6.528 8.16 



2,4-DNT IN UATER 
RUNS 1 2 3 
STATISTICAL DATA USED TO DETERMINE PERCENT 
INACCURACY ANE 
Target Cone. 
UĜ -L 

0.20 

0.51 

1.02 

2.04 

4.00 

8.16 

} COEFFICIENT 0 
Mean Found 
Cone. UG/L 

0.17 

0.45 

0.86 

1.57 

3.66 

7.41 

F VARIATION 
Standard 
Deviation 

0.02 

0.02 

0.13 

0.21 

0.09 

0.26 

Percent 
Inaeeuroey 

-15.0^ 

-12.42 

-15*69 

-23.20 

-10.30 

-9.23 

Coe^/iciei»t(^ 
of variation 

le.2;^ 

3*90 

15.23 

13.10 

2.36 

3.55 

IO 



2,4-DNT IN UATER 
RUNS 1 2 3 
STANDARD DEVIATION 

0v26 

Kl 
K> 

rV632 

VERTICAL AXIS TIC INTERVAL- 0.02632 

e 
e.ee 

3.264 4.096 
TARGET COHC 

6*520 8.16 



# ^ r. 

2,4-DHT IH UATER 
RUHS 1 2 3 
MEAH PERCEHT IHACCURACY 

-9^3 

Kl 
Ul 

VERTICAL AXIS TIC INTERVAL- 1.39706 

3.264 4 .896 
TARGET CONC 

6.528 8.16 



2,4-DHT IN UATER 
RUHS 1 2 3 
PERCEHT IMPRECISION 

15^3 

Kl 

e 
e.ee 1.632 

VERTICAL AXIS TIC INTERVAL- 1.52276 

3.264 4*896 
TARGET CONC 

6*920 8*16 



^, m 
TNT IN UATER 
RUNS 1 2 3 

Target Cone. 
UG/L 

0.17 

0.42 

0.84 

1.68 

3.36 

Day 1 
Found Cone. 
UG/L 

0.12 

0.32 

e.65 

1.13 

2.99 

Day 2 
Found Cone. 
UG/L 

0.06 

0.11 

0.18 

e.35 

2.52 

Day 3 
Found Cone. 
UG/L 

0.12 

0.27 

0.75 

1.46 

3.19 

Day 4 
Found Cone. 
UG/L 

K l 
U l 



THT IH UATER 
RUHS 1 2 3 
TARGET COHC 
AHALYSIS OF 15 TARGET COHC-FOUHD COHC POIHTS 

MEAHs 1.2932 SDs 1.19436505546 

FOUHD COHC 
MEAHs 0.948 SD- 1.0939522058 

NO. RUNS 3 TOTAL X-Y ALL RUNS 15 HO. COHCEHTR 15 
MEASURES (Y'S) EACH TARGET COHC 1 

IHTERCEPT- -e.181970946192 
SLOPE- 0.073770956227 
Rs 0.953902309269 
MEAN SQR DEV OF POINTS FROM REGRESSION (ST ERROR EST)- 0.115884894163 
COMPUTE T 
D F.s 13 *̂  
ENTER 2 TAIL P LEVEL (USUALLY .1, EACH CONFID BAND IS 
.05 SO TOTAL P= .1) 
.1 
t- 1.77093170942 
REPLICATES ON UNKHOUH SAMPLE 1 
y(c)- 0.464636625642 
x(d)- 1.45332273315 



/! 
# 

TNT IN UATER 
RUNS 1 2 3 
FOUND COHC 

3vi9 

y(c 

Kl 

0.672 

VERTICAL AXIS TIC IHTERVAL- 0.319 

0 
0.00 

1.344 2.016 
TARGET COHC 

2.600 3.36 

••f„f 



THT IN UATER 
RUNS 1 2 3 
STATISTICAL DATA USED TO DETERMINE PERCENT 
INACCURACY ANC 
Target Cone. 
UG/L 

0.17 

0.42 

0.84 

1.60 

3.36 

> COEFFICIENT 0 
Mean Found 
Cone. UG/L 

e. 10 

0.23 

0.53 

0.90 

2.90 

f VARIATION 
Standard 
Deviation 

e.02 

e.08 

0.22 

0.48 

e.24 

Percent 
Inaeeuroey 

-40.40 

-44.44 

-37.15 

-41.67 

-13.69 

Coefficient(^: 
of variation 

24.49 

33.24 

40.06 

41.13 

0.39 

Kl 
00 



^ ' 
Y\ 

TNT IN UATER 
RUNS 1 2 3 
STAHDARD DEVIATION 

0.40 

ro 
lO 

0.672 

VERTICAL AXIS TIC INTERVAL- 0*0403 

0 
e.ee 

1.344 2.016 
TARGET CONC 

2.688 3.3*5 



TNT IN UATER 
RUHS 1 2 3 
MEAH PERCEHT IHACCURACY 

-13v^9 

e 
-44*44 

Ul 

o 

e. 672 

VERTICAL AXIS TtC INTERVAL- 3.07539 

1.344 2.016 
TARGET CONC 

2.688 3.36 



m̂ ' r. 

TNT IN UATER 
RUNS 1 2 3 
PERCENT IMPRECISIOH 

41v;3 

Ul 

0.672 

VERTICAL AXIS TIC IHTERVAL- 4.11276 

0 
e.ee 

1.344 2.016 
TARGET COHC 

2.688 3.36 



RUHS \ 2 3 

Target Cone. 
UG/L 

0.17 

0.42 

0.84 

1.68 

3.36 

6.72 

Day 1 
Found Cone. 
UG/L 

e.i2 

0.32 

e.65 

1.13 

2.99 

3.91 

Day 2 
Found Cone. 
UG/L 

0.06 

0.11 

0.18 

0.35 

2.52 

4.37 

Day 3 
Found Cone. 
UG/L 

0.12 

0.27 

0.75 

1.46 

3.19 

3.96 

Day 4 
Found Cone. 
UG/L 

U l 
K l 



0. . ^ 

THT IH UATER 
RUNS 1 2 3 
TARGET CONC 

ANALYSIS OF 18 TARGET CONC-FOUHD COHC POIHTS 

MEAHs 2.19766666667 SDs 2.34641787861 

FOUHD COHC 
MEAHs 1.47 SDs 1.56064089399 
HO. RUHS 3 TOTAL X-Y ALL RUHS 10 HO. COHCEHTR 18 
MEASURES (Y^S) EACH TARGET CONC 1 

INTERCEPT- 0.0625443529555 
SLOPE- 0.6404310127 
Rs 0.962006085775 
MEAN SQR DEV OF POINTS FROM REGRESSION (ST ERROR EST)- 0.108520062037 
COMPUTE T 1 u, 
D.F.s 16 ! " 
ENTER 2 TAIL P LEVEL (USUALLY .1, EACH COHFID BAHD IS I 
.05 SO TOTAL P« .1) 
.1 
t- 1.74508866418 
REPLICATES OH UHKNOUN SAMPLE 1 
y(e)s 0.868167958188 
x(d>s 2.46215133926 



TNT IN UATER 
RUHS 1 2 3 
FOUHD COHC 

4 ^ 

Ul 

0 
e.ee 

1.344 

VERTICAL AXIS TIC INTERVAL- 0.437 

2.600 4.032 
TARGET CONC 

5*376 6.72 

• 



/ ] 

THT IH UATER 
RUHS 1 2 3 
STAHDARD DEVIATIOH 

0.40 

Ul 
Ul 

1.344 

VERTICAL AXIS TIC IHTERVAL- 0.0403 

0 
0.00 

2.608 4.032 
TARGET COHC 

5.376 6.72 



nCn'";^^^ 

THT IH UATER 
RUHS 1 2 3 
MEAH PERCEHT IHACCURACY 

-13v̂ 9 

« 

e 
-M*44 

Ul 

Tt34r" 

RTICHL AXIS TIC INTERVAL- 3.0793 

2.688 4*032 

^
GET CONC 

5.376 6*72 



• ^ m 
TNT IN UATER 
RUNS 1 2 3 
PERCENT IMPRECISION 

41v |3 

Ul 

17344 

VERTICAL AXIS TIC INTERVAL- 4.11276 

e 
e*ee 2*600 4*032 

TARGET CONC 
9*376 6*72 



TETRYL IN UATER 
1 
COMPILATION OF 

Target Cone a 
UG/L 

0.20 

0.51 

1.02 

2.04 

4.08 

8.16 

' TARGET 
Day 1 
Found 
UG/L 

CONC. 

Cone. 

8.12 

8.48 

1.10 

1.75 

4.00 

6.85 

US FOUND CONC 
Day 2 
Found Cone. 
UG/L 

0.16 

0.40 

0*00 

1.33 

4.20 

0.54 

Doy 3 
Found Cone. 
UG/L 

0.15 

0.30 

0.93 

1.06 

4.00 

7.96 

Day 4 
Found Cone. 
UG/L 

Ul 
00 



0v . •. • # 

TETRYL IN UATER 
1 
TARGET COHC 
AHALYSIS OF 18 TARGET COHC-FOUHD COHC POIHTS 

MEAHs 2.669 SD- 2.04897349935 

FOUHD COHC 
MEAHs 2.49166666667 SD- 2.79266739453 

HO. RUNS 3 TOTAL X-Y ALL RUNS 10 HO. COHCEHTR 18 
MEASURES (Y'S) EACH TARGET COHC 1 

IHTERCEPT- -0.104550047125 
SLOPE- 0.972730128809 
Rs 0.99234243377 
MEAH SQR DEV OF POINTS FROM REGRESSION (ST ERROR EST)- 0.12642184213 
COMPUTE T 
D.F.s 16 
ENTER 2 TAIL P LEVEL (USUALLY .1, EACH COHFID BAHD IS 
.05 SO TOTAL Rs .1) 
.1 
ts 1.74508866418 
REPLICATES OH UHKNOUN SAMPLE 1 
y(e>s 0.548633296764 
x(d)s 1.33116414888 

Ul 



TETRYL IN UATER 
1 
FOUND CONC 

01^54 

o 

1.632 

VERTICAL AXIS TIC INTERVAL- 0.054 

e 
e.ee 

3.264 4.896 
TARGET CONC 

6.928 8.16 

• 



/̂  

TETRYL IN UATER 
1 
STATISTICAL DATA USED TO DETERMIHE PERCEHT 
IHACCURACY AHD CQFFFICIEHT OF UARIATIOH 
Target Cone. 
UG/L 

0720 

0.51 

1.02 

2.04 

4.08 

8.16 

Mean Found 
Cone. UG/L 

8.14 

0.37 

8.94 

1.65 

4,07 

7.78 

Standard 
Deviation 

8.81 

0.04 

0.11 

0.20 

0.08 

8.61 

Percent 
Inaeeuroey 

-29.74 

-28.18 

-7.52 

-19.28 

-8.33 

-4.62 

Coeffieient(^: 
of variation 

10.27 

11.13 

11.28 

12.01 

2.01 

7.00 



TETRYL IH UATER 
1 
STAHDARD DEVIATIOH 

0^1 

0 
e.ee 

Kl 

III • I 

3;i64 1.632 

VERTICAL AXIS TIC INTERVAL- 0.06072 

4*096 
TARGET CONC 

6*520 8.16 



r. # 

TETRYL IN UATER 
1 
MEAH PERCEHT IHACCURACY 

-81^53 

0 
- 2 9 . 7 4 

Ul 

1.632 

VERTICAL AXIS TIC IHTERVAL- 2.94117 

3.264 4 .096 
TARGET COHC 

6.520 8.16 



I t l k Y L IH WATER 
I 
FfKteNT liirRECISIOH 

12̂ 01 

e 
e.ee 

1.632 3.264 4.096 
TARGET COHC 

6.528 8.16 

VERTICAL AXIS TIC IHTERVAL- 1.20108 



# r. # 

2,4-DHT IH SOIL 
RUHS 1 2 3 

Target Cone. 
UG/G 

0.51 

1 1.02 

2.55 

5.10 

Day 1 
Found Cone. 
UG/G 

0.50 

e.90 

2.50 

4.90 

Day 2 
Found Cone. 
UG/G 

0.50 

1.10 

2.50 

4.00 

Day 3 
Found Cone. 
UG/G 

0.50 

1.10 

2.70 

5.00 

Day 4 
Found Cone. 
UG/G 

U l 



2,4-DHT IH SOIL 
RUHS 1 2 3 
TARGET COHC 
AHALYSIS OF 12 TARGET COHC-FOUHD COHC POIHTS 

MEAH- 2.295 SDs 1.86437169529 

FOUHD CONC 
MEANS 2.25666666667 SD- 1.78819866854 

NO. RUNS 3 TOTAL X-Y ALL RUNS 12 NO. CONCENTR 12 
MEASURES (Y'S) EACH TARGET COHC 1 

INTERCEPT- 0.0670911564626 
SLOPE- 0.953714819261 
Rs 0.990813752828 
MEAN SQR DEV OF POINTS FROM REGRESSIOH (ST ERROR EST)s 0.00026557023152 
COMPUTE T 
D.F. s 10 "̂  
ENTER 2 TAIL P LEVEL (USUALLY .1, EACH COHFID BAHD IS 
.05 SO TOTAL Rs .1) 
.1 
t- 1.01245868646 
REPLICATES OH UHKHOUH SAMPLE 1 
y(c)= 0.249977005915 
x(d)- 0.378559437535 . 



# 
/! 

2,4-DNT IN SOIL 
RUHS I 2 3 
FOUHD COHC 

5^00 

y<c 

0 
O.eo 

1.02 2.04 3.06 
TARGET CONC 

4.08 

*> 
• ^ 

5.1 

VERTICAL AXIS TIC INTERVAL- 0.5 



2,4-DNT IN SOIL 
RUNS 1 2 3 
STATISTICAL DATA USED TO DETERMINE PERCENT 

Target Cone. 
UG/G 

0.51 

1.02 

2.55 

5.10 

Mean Found 
Cone. UG/G 

0.50 

1.06 

2.57 

4.90 

Standard 
Deviation 

e.ee 

0.05 

e.ee 

0.07 

Percent 
Inaccuracy 

-1.96 

3.92 

e.65 

-3.92 

eoe^^icieiii(^! 
of variation 

d.e^ 

4.62 

3.18 

1.44 
oo 



r i % 

2,4-DNT IH SOIL 
RUHS 1 2 3 
STAHDARD DEVIATIOH 

0^8 

0 
e.ee 

lO 

1.82 

VERTICAL AXIS TIC INTERVAL- 0.00016 

2.04 3.06 
TARGET COHC 

4.00 5.1 



2,4-DNT IN SOIL 
RUNS 1 2 3 
MEAN PERCENT IHACCURACY 

3 ^ 2 

e 
-3.92 

Ul 

o 

1.02 

VERTICAL AXIS TIC INTERVAL- 0.70431 

2.04 3.06 
TARGET CONC 

4.08 



/! 

2,4-DNT IN SOIL 
RUHS 1 2 3 
PERCEHT IMPRECISIOH 

4v^2 

Ul 

0 
e.ee 

1.02 

VERTICAL AXIS TIC INTERVAL- 0.46216 

2.04 3.06 
TARGET CONC 

4.08 5.1 



TNT IN SOIL 
RUNS 1 2 3 
COMPILATION OF TARGET CONC. 

Target Cone. 
UG/G 

0.42 

0.04 

2.10 

4.20 

Day 1 
Found Cone. 
UG/G 

0.30 

0.50 

1.00 

2.8e 

US FOUND CONC 
Day 2 
Found Cone. 
UG/G 

8.35 

8.75 

1.90 

4.10 

Day 3 
Found Cone. 
UG/G 

e.32 

0.75 

2.00 

4.20 

Day 4 
Found Cone. 
UG/G 

Ul 
Kl 

• 



# - " - • ' • # • 

TNT IN SOIL 
RUNS 1 2 3 
TARGET CONC 
ANALYSIS OF 12 TARGET CONC-FOUHD COHC POIHTS 

MEAH- 1.09 SD- 1.53536492553 

FOUND CONC 
MEANS 1.5875 SD- 1.42810025204 

NO. RUNS 3 TOTAL X-Y ALL RUNS 12 NO. CONCENTR 12 
MEASURES (Y'S) EACH TARGET CONC 1 

INTERCEPT- -0.0932653061225 
SLOPE- 0.089293812763 
Rs e. 956083354252 
MEAN SQR DEV OF POINTS FROM REGRESSION (ST ERROR EST)- 0.19272207403 
COMPUTE T 
D.F.s le 
ENTER 2 TAIL P LEVEL (USUALLY .1, EACH COHFID BAHD IS 
.05 SO TOTAL P- .1) 
.1 
t- 1.01245868646 
REPLICATES ON UNKHOUH SAMPLE 1 
y(c)s 0.705974630623 
x(d)- 1.92010906336 



TMT IN SOIL 
RUNS 1 2 3 
FOUHD COHC 

4.̂ 20 

y(c 

e 
e.ee 

Ul 

0.04 

VERTICAL AXIS TIC IHTERVAL- 0.42 

1.60 2.52 
TARGET CONC 

3*36 4.2 



# ^ 
Y I 

TNT IN SOIL 
RUNS 1 2 3 
STATISTICAL DATA USED TO DETERMINE PERCEHT 

Target Cone. 
UG/G 

0.42 

0.84 

2.10 

4.20 

Mean Found 
Cone. UG/G 

0.32 

0.69 

1.63 

3.70 

Standard 
Deviation 

0.02 

0.07 

0.39 

0.55 

Percent 
Inaeeuroey 

-23.02 

-17.46 

-22.22 

-11.90 

Coeffieient(^ 
of variation 

5.50 

10.01 

23.84 

14.93 
Ul 
Ul 



TMT IH SOIL 
RUHS 1 2 3 
STAHDARD DEVIATIOH 

0-55 

Ul 

e 
e.ee 

0*84 T ^ 
VERTICAL AXIS TIC INTERVAL- 0.09922 

2.52 
TARGET CONC 

3*36 4.2 



# 
n 

TNT IN SOIL 
RUHS 1 2 3 
MEAH PERCEHT IHACCURACY 

- 1 1 ^ 0 

e 
-23.02 

Ul 

0.84 

VERTICAL AXIS TIC INTERVAL- 1.11112 

1.68 2.52 
TARGET CONC 

3.36 4.2 



TNT IN SOIL 
RUNS 1 2 3 
PERCEHT IMPRECISIOH 

23î 4̂ 

Ul 
00 

0.84 

VERTICAL AXIS TIC IHTERVAL- 2.38439 

e 
e.ee 

1.68 2.52 

TARGET COHC 

3.36 4.2 



# r. 

TETRYL IH SOIL 
RUHS 1 2 3 
COMPILATIOH OF TARGET CONC. 

Target Cone. 
UG/G 

0.51 

1.02 

2.55 

5.10 

Day 1 
Found Cone. 
UG/G 

8.25 

0.50 

1.60 

4.80 

US FOUND COHC 
Day 2 
Found Cone. 
UG/G 

0.30 

0.65 

1.60 

4.50 

Day 3 
Found Cone. 
UG/G 

0.30 

0.75 

1.90 

4.90 

Day 4 
Found Cone. 
UG/G 

U l 



TETRYL IN SOIL 
RUNS 1 2 3 
TARGET CONC 
ANALYSIS OF 12 TARGET CONC-FOUHD CONC POINTS 

MEAN- 2.295 SD- 1.06437169529 

FOUND CONC 
MEAN- 1.0375 SD- 1.03370954379 
NO. RUNS 3 TOTAL X-Y ALL RUNS 12 NO. CONCENTR 12 
MEASURES (Y^S) EACN TARGET CONC 1 

INTERCEPT- -0.394897959184 
SLOPE- 0.972722422302 
R- 0.908944537094 
MEAN SQR DEV OF POINTS FROM REGRESSION (ST ERROR EST)- 0.0013379890342 
COMPUTE T 
D.F.- le 
ENTER 2 TAIL P LEVEL (USUALLY .1, EACH COHFID BAND IS 
.05 SO TOTAL P- .1) 
.1 
t- 1.01249868646 
REPLICATES ON UHKNOUN SAHPLE 1 
y(c)- 0.176300074419 
x(d)- 1.14902500285 



# # 

TETRYL IN SOIL 
RUNS 1 2 3 
FOUHD COHC 

4.^9 

o» 

TTe? 

VERTICAL AXIS TIC INTERVAL 

e 
e.ee 

0.49 

TToT 3.06 
TARGET CONC 

4.08 5.1 



TETRYL IH SOIL 
RUHS 1 2 3 
STATISTICAL DATA USED TO DETERMIHE PERCENT 
'NACCURACY AHD COEFFICIEHT HF UARIATIOH Coefficient(%; 

of variation 

TTW 

Target Cone 
UG/G 

0.51 

1.02 

2.55 

5.10 

Mean Found 
Cone. UG/G 

Standard 
Deviation 

0.28 

8.63 

1.78 

4.73 

8.82 

8.09 

0.12 

0.15 

Percent 
Inaeeuroey 

-44.44 

-37.91 

-33.33 

-7.19 

7.20 

3*11 
o» 
K) 



^ ' 
/I 

TETRYL IH SOIL 
RUHS 1 2 3 
STAHDARD DEVIATIOH 

0̂ 15 

u> 

e 
e.ee 1.02 

VERTICAL AXIS TIC IHTERVAL- 0.01471 

"2704 O e " 
TARGET COHC 

4.08 5.1 



TETRYL IN SOIL 
RUHS 12 3 
MEAH PERCEHT IHACCURACY 

-7J9 

e 
-44*44 

rnss 
VERTICAL AXIS TIC INTERVAL- 3.72949 

1706" 
TARGET CONC 

9.1 



^ 
r. 

TETRYL IN SOIL 
RUNS 1 2 3 
PERCENT IMPRECISION 

14v95 

Oi 
Ul 

e 
e.ee 

1.02 

VERTICAL AXIS TIC INTERVAL- 1.40487 

2.04 3.06 
TARGET CONC 

4.00 5.1 



Method No. 12 

Revised December 18, 1980 

# 

v: 
I 

4 

DETERMINATION OF NITROCELLULOSE, NITROGLYCERINE 

AND PETN IN WATER 

I. Application: This method is used to qualitatively determine the 
concentration of nitrocellulose (NC), nitroglycerine (NG) and PETN 
in water samples. 

A. Tested Concentration Range - Response is linear from 10 to SO 
mg/liter in water. 

B. Sensitivity Limits - Response for 5 pg of compound is: NC = 0.089, 
NG = 0.17, PETN =0.15 absorbance units. 

C. Detection Limits -

Compound Water (ug/l) 

NC 9,300 

NG 4,700 
PETN 2,900 

D. Interferences - Nitrite ion will interfere. 

E. Analysis Rate - Approximately 20 samples can be analyzed by 
one worker in an eight hour day. 

II. Chemistry 

Nitrite ion is cleaved from the nitrate ester in basic solution which 
diazotizes procaine, in acidic solution, which in turn couples with 
N,N-dimethyl-l-naphthylamine to produce an azo-dye. This dye is 
determined from its absorbance at 510 pm. 

C3H5N3O9 - Trinitroglycerine; glyceryl trinitrate; CAS RN-55-63-0 
mp = 13'C, decomposition pt " 145' C; 

C5H8N4O12 - Pentaerythritol tetranitrate CAS RN-78-11-5 
mp " 140" C; explosive decooposition pt. 210° C; 

(06Hi2N50i5)x - Nitrocellulose, soluble gun cotton, CAS RN-9004-70-0 
mp = decomposes on heating. 

Handling Hazards; Explosive hazard, avoid heat, shock or open 
flame. Toxic inhalation and skin absorption hazards exist. Do 
not handle NG except as a dilute solution. 

III. Apparatus 

A. Instrumentation - Absorbance measurements are made at 510 nM 
on a Bausch and Lomb Spectronic 20 spectrometer. 

B. Parameters - N/A 



C. Hardware/Glassware. 

1. 0.1, 1, and 2 d pipets 
2. 13 X 100 mm glaas test tubes 
3. 10 d volumetric flasks 
4. 100 d voltmetric flasks 
5. 1 cm spectrometer cell (glass) 
6. vater bath 
7. hot plate 
8. 25 pl graduated syringe 
9. 8 ounce glass bottle 

10. 2 dram glass vials 

D. Chemicals 

1. KOH, Analytical reagent grade 
2. Glacial acetic acid, ACS grade 
3. Acetone, ACS grade 
4. N,N-dimethyl-l-naphthylamine 
5. Procaine 

£. Reagents 

1. 10 percent KOH; Weigh 10.0 g of reagent grade potassium 
hydroxide into a 100 d volumetric flask and dilute alowly 
with deionized water (nitrite free). 

2. 20 percent KOH; Same as above except use 20.0 g of KOH. 

3. 10 percent Acetic Acid: Plpet 10.0 d of glacial acetic 
acid into a 100 d volimetric flask which is partially 
filled with deionized water (nitrite free). Dilute to 
volume with deionized water. 

4. 50 percent Acetic Acid; Same as above except use SO d of 
glacial acetic acid. 

5. Color Developing Reagent. Weigh 0.35 g of each of procaine 
and N,N-dimethyl-l-naphthyladne into a 100 d volumetric 
flask and dilute to volume vith 50 percent acetic acid-vater. 

6. Working Solution of Color Reagent. Pipette 20 d of the 
color developing reagent into a 100 d volumetric flask. 
Dilute to volume vith deionized vater (nitrite free). 

IV. Standards 

A. Calibration Standards 

1. Stock - Weigh 10.0 mg of NC, PETN, or 1 d of a IZ NG in 
acetone SARM into a 10.0 d volumetric flask and dilute to 
volume with acetone to obtain a 1 pg/pl solution. This 
solution is refrigerated when not in use. 



2. Working - Prepare atandard curve daily by adding 0.0, 5.0, 
10.0 and 25.0 pl of 1 pg/pl stock aolution in duplicate 
into 13 nm by 100 nm test tubes, using a 25 pl syringe. 
Add 0.5 d of deionized vater to each tube and mix thoroughly. 

B. Control Spikes - For vater samples spike as indicated for the working 
standards. 

V. Procedure 

A. Water Sample Handling/Preparation - Refrigerate the samples 
until ready for analysis. Prior to analysis, filter through a 
0.45 micron Millipore filter and store refrigerated in a 2 dram 
glass vial. 

B. Analysis of Samples 

1. Water - Pipet 0.50 ml of water into a 13 x 100 mm test tube 
and add 0.50 d of 20 percent potassium hydroxide solution. 
Go to step 2. 

2. Mix sample well and place in boiling water bath for 30 minutes. 

3. Cool the sample, add 2.0 d of 10 percent acetic acid, and mix. 

4. Add 1.0 d of color developing reagent working solution and 
d x well. 

5. Allow color to develop for 1.5 hour, transfer the solution to 
a cleaî  dry spectrophotometer cell and read the absorbance at 
510 nm. 

VI. Calculations 

Construct a calibration curve of absorbance vs. quantity (ug) of 
the compound of interest (differing responses will be observed for NC, 

^' 

4 



PETN, and NG). Determine concentration of compound in samples by ^ ^ ^ 
interpolating from the calibration curve. ^ ^ .< 

For water; Concentration (pg/1) ' pg (from graph) X 2000 

For soil: Concentration (pg/1) " pg (from graph) X 100. 

VII. REFERENCE None. 



m̂  Y\ 

NITROCELLULOSE IN UATER 
RUNS 1 2 

Target Cone. 
MG/L 

0.00 

5.00 

10.00 

20.00 

50.00 

100.00 

Day 1 
Found Cone. 
MG/L 

1.64 

6.47 

11.31 

16.46 

47.25 

181.88 

Day 2 
Found Cone. 
MG/L 

2.43 

6.37 

9.52 

17.72 

47.85 

181.91 

Day 3 
Found Cone. 
MG/L 

Day 4 
Found Cone. 
MG/L 



NITROCELLULOSE IN UATER 
RUNS 1 2 
TARGET COHC 
AHALYSIS OF 12 TARGET COHC-PEAK AREA POIHTS 

MEAH- 30.0333333333 SD- 36.4037032942 

PEAK AREA 
MEAH- 0.193166666667 SD- 0.229348021905 
HO. RUNS 2 TOTAL X-Y ALL RUNS 12 NO. CONCENTR 12 
MEASURES (Y'S) EACH TARGET COHC 1 

INTERCEPT- -2.743312464E-4 
SLOPE- 0.00627376209440 
R- 0*998003265406 
MEAH SQR DEV OF POINTS FROM REGRESSION (ST ERROR EST)- 2*3e8336938E-4 
COMPUTE T 
D.F.- 10 
EHTER 2 TAIL P LEVEL (USUALLY .1, EACH COHFID BAND IS 
.05 SO TOTAL P» .1) 
.1 
t- 1.81245860646 
REPLICATES ON UNKNOUN SAMPLE 1 
y(c)- 0.0292339894436 
x(d)- 9.33791924766 



# 
A 

NITROCELLULOSE IN UATER 
RUNS 1 2 
PEAK AREA 

0-̂ 5 

y(c 

0 
e.ee 

VERTICAL AXIS TIC INTERVAL- 0.0646 

40 60 
TARGET CONC 

oe ioe 



NITROGLYCERIN IH WATER 
RUNS 1 2 

Target 
HG'L 

Cone. 

0.00 

5.00 

10.00 

20.00 

• 1 nn-whi 1—vvnvi , 
Day 1 
Found Cone. 
MG/L 

-1.23 

5.35 

11.93 

18.95 

Day 2 
Found Cone. 
MG/L 

0.08 

5.27 

9.42 

20.22 

Day 3 
Found Cone. 
MG/L 

Day 4 
Found 
MG/L 

Cone. 

00 



# r. 

NITROGLYCERIN IH WATER 
RUMS 1 2 
TARGET COHC 
H M H L Y S I S OF S TARGET COHC-PEAK AREA POINTS 

MEAM= 8.75 SD= 7.90569415042 

PEAK AREA 
MEANS 0.056125 SD= 0.0373647561212 

H0. RUHS 2 TOTAL X-Y ALL RUHS 8 HO. COHCEHTR 8 
MEASURES (Y'S> EACH TARGET COHC 1 

INTERCEPTS 0.0151 
SLOPES 0.00468857142857 
R= 0.992015352553 
MEAN SQR DEU OF POIHTS FROM REGRESSIOH (ST ERROR EST>s 2.590714286E-5 
COMPUTE T 
D.F.s 6 
EHTER 2 TAIL P LEVEL (USUALLY .1, EACH COHFID BAHD IS 
.05 SO TOTAL Ps .1) 
.1 
t= 1.94317596321 
REPLICATES OH UHKHOUH SAMPLE 1 
y(c>s 8.0263769996195 
x(d>s 4.68006454046 



HirPUGLYCERIH IH UATER 
PUNS 1 2 
PEAh AREA 

OJll 

0 
0.00 

VERTT̂ ^̂ i. AXIS TTC INTERVAL- 0.0112 

12 
TARGET CONC 



/I # 

NITROGLYCERIN IN UATER 
RUNS 1 2 
COMPILATION OF 

Target Cone. 
MG/L 

0.00 

5.00 

10.00 

20.00 

50.00 

100.00 

• TARGET CONC. 
Day 1 
Found Cone. 
MG/L 

0.44 

2.11 

6.10 

19.26 

62.82 

94.27 

US ST PEAK ARE 
Day 2 
Found Cone. 
MG/L 

1.12 

2.58 

5.92 

17.85 

63.13 

94.39 

* 
Day 3 
Found Cone. 
MG/L 

Day 4 
Found Cone. 
MG/L 



NITROGLYCERIH IN UATER 
RUNS 1 2 
TARGET COHC 

AHALYSIS OF 12 TARGET COHC-ST PEAK AREA POIHTS 

MEAH- 30.8333333333 SD- 36.4837832942 

ST PEAK AREA 
MEAN- 8.585 SD- 8.700024763573 
NO. RUNS 2 TOTAL X-Y ALL RUNS 12 NO. COHCEHTR 12 
MEASURES (Y^S) EACH TARGET COHC 1 
INTERCEPT- -0.00495731360273 
SLOPE- 0.0191337507114 
Rs 0.904027449231 
MEAN SQR DEV OF POINTS FROM REGRESSION (ST ERROR EST)- 0*01664377381^ 
COMPUTE T 
D.F.— 10 *̂  
ENTER 2 TAIL P LEVEL (USUALLY .1, EACH COHFID BAHD IS 
.05 SO TOTAL P- .1) 
.1 
t- 1.01249060646 
REPLICATES OH UNKNOUH SAMPLE 1 
y(c)- 0.249604914021 
x(d)s 25.0249034303 



/! . m 
HITROGLYCERIH IH UATER 
RUHS 1 2 
ST PEAK AREA 

Iv^O 

0 
0.00 

Ul 

VERTICAL AXIS TIC INTERVAL- 0.10 

le 60 
TARGET CONC 



PETN IN WATER 
RUMS 1 2 
:OMPILATION OF 

Target Cone. 
MG-'L 

0.00 

5.00 

10.00 

20.00 

• TARGET 
Day 1 
Found 
MG/L 

(:0HC. 

Cone. 

0.13 

5.33 

9.24 

20.30 

VS PEAK AREA 
Day 2 
Found Cone. 
MG/L 

6.00 

5.00 

10.06 

20.00 

Day 3 
Found Cone. 
MG/L 

Day 4 
Found Cone. 
MG/L 



r. 

PETN IH WATER 
RUMS 1 2 
TARGET COHC 
AHALYSIS OF 8 TARGET COHC-PEAK AREA POIHTS 

MEAHs 8.75 SD= 7.90569415042 

F'EAK AREA 
MEAHs 6.1375 SD= 0.1164658135 

HO. RUHS 2 TOTAL X-Y ALL RUHS 0 HO. COHCEHTR 8 
MEASURES (YS) EACH TARGET COHC 1 

IHTERCEPTs 0.009 
SLOPES 0.0146857142857 
Rs 0 996865621198 
MEAH"SQR DEV OF'POIHTS FROM REGRESSIOH (ST ERROR EST)= 9.9047619O5E-5 
COMPUTE T M 
D.F.s 6 
EHTER 2 TAIL P LEVEL (USUALLY .1, EACH COHFID BAHD IS 
.05 SO TOTAL Ps .1) 
.1 
t= 1.94317596321 
1 
REPLICATES OH UHKHOWH SAMPLE 1 
y(c.^= 0.0310498594706 
x(d>s 2.94522299778 



»-k»M IM WATER 
•i-UMS 1 2 
J^EHK AREA 

0._32 

y(c 

0 
0 .00 

O i 

8 12 
TARGET COMC 

16 20 

VERTICAL AXIS TIC IHTERVAL- 0.032 



m̂  n 

PETH IH UATER 
RUHS 1 2 
>'-"n a ^ n 1 a Vll vj. 

Targe t Cone. 
MG/L 

0 .00 

5 .00 

10.00 

20 .00 

50 .00 

100.00 

....1 nnufci 
Day 1 
Found 
MG/L 

1 V W I I V I 1 

Cone. 

- 13 .45 

0 .26 

10.55 

39.69 

53.40 

94.54 

Day 2 
Found Cone. 
MG/L 

- 1 2 . 4 5 

- 1 . 0 1 

10.42 

33 .20 

64 .31 

90 .45 

Day 3 
Found Cone. 
MG/L 

Day 4 
Found Cone. 
MG/L 



«>ETM IH UATER 
RUHS 1 2 
TARGET COHC 
AHALYSIS OF 12 TARGET COHC-PEAK AREA POIHTS 

MEAHs 30.0333333333 SD- 36.4037032942 

PEAK AREA 
MEAHs 0.271666666667 SD- 0.227669350087 
HO. RUHS 2 TOTAL X-Y ALL RUNS 12 NO. CONCENTR 12 
MEASURES (Y^S) EACH TARGET COHC 1 

INTERCEPT- e.0073335230507 
SLOPE- 0.00597837222538 
R- 0.990026003999 
MEAN SQR DEV OF POINTS FROM REGRESSION (ST ERROR EST)- 0.00460990170714 
COMPUTE T 
D.F.- 10 
ENTER 2 TAIL P LEVEL (USUALLY .1, EACH COHFID BAHD IS 
.09 SO TOTAL P- .1) 
.1 
t- 1.81249860646 
REPLICATES ON UNKNOUN SAMPLE 1 
y(c)- 0.220203017974 
x(d)- 43.9740342347 



m Y. 

PETN IH UATER 
RUHS 1 2 
PEAK AREA 

Ov$4 

e 
e.ee 

VERTICAL AXIS TIC IHTERVAL- 0.064 

40 60 
TARGET CONC 

80 IOO 



Method No. 13 

Revised December 18, 1980 

DETERMINATION OF TETRAZENE IN WATER 

I. APPLICATION 

This method is a quantitative procedure for determining 

tetrazene in water. 

A. Tested Concentration Range. The tested concentration 

range is from 500 to 10,000 pg/1. 

B. Sensitivity Limits. At the detection lidt, 1 ng •= 2.5x10-4 AU. 

# 

C. Detection Limits. (Calculated using the method of Hubeaux and Vox)< 

Detection limit is 500 pg/1 (lowest level standard). 

D. Interferences. Compounds containing a guanidine moiety will 

interfere. 

E. Analysis Rate. Approximately twenty samples can be analyzed 

by a worker in an eight hour day. 

II. CHEMISTRY 

Structure 

V 

4 

N-

CAS RN i!l — 

Melting point — 

Boiling point — 

Handling hazards — 

•N 

•N 

N' 

\ 

H NH 

I II 
N C 

•N ^ N ^ NH2 

I 
H 

a H20 

H 

decomposes 

N/A 

Tetrazene is explosive especially in the dry state. 

The neat solid should be stored in isopropanol and only 

a small portion should be dried, by placing on a clean 

filter paper, to prepare analytical standards. 



in. APPARATUS 

A. Instrumentation. Bausch and Lomb Spectronic 20 spectrometer 

with tungsten lamp. 

B. Parameters. Set spectrometer at 530 nM. Instrument zero is 

set using a blank sample with each set of samples. 

C. Hardware/Glassware. 

1. Volumetric flasks (various sizes). 

2. Pipets 10 ml and 1 ml. 

3. 4 dram vials with polyseal caps. 

4. 100 ml graduated cylinder. 

5. 8 oz screw capped bottles with Teflon lined caps. 

6. Cuvettes for Spectronic 20. 

7. Millipore all glass filter apparatus. 

8. Millipore filters, 0.45u, type HA, 47mm diameter. 

D. Chemicals. 

1. Methanol, distilled in glass, Burdick and Jackson. 

2. Acetone, distilled In glass, Burdick and Jackson. 

3. Distilled water, Millipore "Millie Q" or equivilent. 

4. Sodium nitroprusside, analytical reagent grade. 

5. Potassium ferricyanide, analytical reagent grade. 

6. Sodium hydroxide, analytical reagent grade. 

E. Reagents 

1. Sodium Hydroxide. 10 grams in 100 d distilled vater. Store 

refrigerated in an eight ounce screw capped bottle. 

2. Sodium Nitroprusside. 10 grams in 100 ml distilled water. 

Store refrigerated in a 8 ounce screw capped bottle. Prepare 

fresh every two weeks. 

3' Potassium Ferricyanide. 10 grams in 100 d distilled water. 

Store refrigerated in a 8 ounce screw capped bottle. Prepare 

fresh every.two weeks. 

4. Color Developing Reagent. Mix 10 ml portions of reagents 

A, B, and C with 30 d of distilled water in a 125 d flask. 

Allow to stand for 20 minutes and then mix with 60 ml of 

acetone. Use reagent within one hour. 



f IV. STANDARDS 

A. Calibration Standards. 

Stock. Place 10 mg of tetrazene in 100 d volumetric flask. 

Fill to mark vith methanol and mix veil. Store refrigerated 

in a Teflon lined 8 oz bottle. 

Working. Prepare calibration atandards containing 0, 1, 2.5, 

5, and 10 mg/liter in water by placing 0, 1, 2.5, 5 and 10 d 

of the stock in a aeries of 100 ml volumetric flasks and filling 

to the mark with water. 

B. Control Spikes. Since no extraction is involved control 

spikes are equivilent to vorking standards. 

V. PROCEDURE 

f 
A. Sample Preparation. Obtain at least SO ml of each water 

sample and filter through a millipore filter. Place exactly 

10 ml of the filtered water sample in a screw capped vial and 

store refrigerated until analyzed. 

B. Color Development. Pipet 1 ml of freshly prepared color 

developing reagent into 10 d of the water sample, mix, and 

let stand for 1 hour. Run process blank and calibration 

standards in the same manner. 

C. Sample Analysis. Set Spectronic 20 at 530 nm and allow the 

instrument to warm up for at least 30 minutes. Set 0 absorbance 

using the process blank sample. Measure the absorbance of each 

aample and calibration standard. 

VI. CALCULATION 

a 
Construct a calibration curve from the data (concentration vs. 

absorbance) obtained for calibration standards and interpolate the concentration 

in the sample from the calibration curve. (Above 5 ppm the curve will probably 

be nonlinear). 



spike Recovery Data From Water 

Target 

0 

0. 

1, 

2, 

5. 

10. 

REFERENCE. 

Value 

.5 

.0 

.5 

.0 

,0 

None 

Found Value 

0, -O.OOS, 40.05, 40.05 

0.5. O.S, 0.48, 0.53 

1,0, 1.0, 0.98, 1.0 

2.5, 2.4, 2.6, 2.5 

S.O, 4.8, 4.9, 4.9 

10.0, 10.0, 9.9, 10.1 
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BCL TETRACENE IN UATER P I. A 
RUHS 1 2 3 4 
:OWPILATIOM OP TftRCET COMC. US FOUND COMC 

Day 2 
Target Cone. 
MC/L 

e.ee 

0.90 

i.eo 

2.90 

5.00 

10.00 

Found Cone. 
MG/L 

e.ee 

0.50 

1.00 

2.50 

5.00 

10.00 

Found Cone. 
MG/L 

0.00 

0.50 

1.00 

2.40 

4.80 

10.00 

Found Cone. 
MG/L 

0.05 

0.48 

8.98 

2.60 

4.90 

9.90 

Found Cone. 
HG/L 

0.09 
1 ^A^ 

i.oe 

2.50 

4.90 

10.10 

Day 3 Day 4 



6CL TETRACENE IN UATER P i A 
i<UHS 1 2 3 4 
TARGET CCNC 

ANALVSIS OF 24 TARGET CONC-FOUHD COHC POIHTS 

MEAN- 3.16666666667 SD- 3.54670070881 

FOUND CONC 
MEAN- 3.15379 SD- 3.53473055673 
NO. RUNS 4 TOTAL X-Y ALL RUNS 24 HO. COHCEHTR 24 
MEASURES (Y'S) EACH TARGET COHC 1 
IHTERCEPT- -0.0016071428571 
SLOPE- 0.996428571429 
R- 0.999027723656 
MEAN SQR DEV OF POINTS FROM REGRESSION (ST ERROR EST)- 0.00450024350701 
COMPUTE T 
D.F.- 22 
ENTER 2 TAIL P LEVEL (USUALLY .1, EACH CONFID BAND IS 
.05 SO TOTAL P« .1) 
lal 
t- 1.71713909197 
REPLICATES ON UNKHOUH SAMPLE 4 
y ( e ) - e.e€i|t9€2943042 
x ( d ) - t4JL3|792130263 
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HLL IblKHtbNt IN NAIkK K 8i A 
RUNS 1 2 3 4 
FOUND CONC 

lejio 

e.ee 
VERTICAL AXIS TIC INTERVAL- 1*01 

4 6 
TARGET CONC 



BCL TETRACENE IN UATER P i A 
RUNS 1 2 3 4 
STATISTICAL DATA USED TO DETERMIHE PERCEHT 
NACCURACY AMD COEFFICIENT qF_VARIAT10N 

Coefficicnt(%: 
of̂  variation 

6€a€7 

"Of 

Target Cone 
MG/L 

0*00 

0*50 

1.00 

2.50 

5.00 

10. eo 

Mean Found 
Cone. MG/L 

Standard 
Deviation 

0.03 

0.50 

1.00 

2.50 

4.90 

10.00 

0.02 

0.01 

0.01 

0.05 

0.05 

0.05 

Percent 
Inaeeuroey 

0.50 

-0.50 

0.00 

-2.00 

0.00 

0*98 

1.89 

0*96 

0*47 
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btL ItlKAtbNfc IN HAIkK P 
RUNS 1 2 3 4 
STANDARD DEVIATIOH 

& A 

evP9 

lO 

e 
0*00 

VERTICAL AXIS TIC IHTERVAL- 0.00471 

8 le 
TARGET CONC 



V t L I t lKAUhNI : IN NAIkK K & A 
RUNS 1 2 3 4 
MEAN PERCENT INACCURACY 

ejse, 

e 
-2*ee 

VERTICAL AXIS TIC INTERVAL- 0.29 

4 ^ 6 
TARGET CONC 

0 10 
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STANDARD DEVIATION 
BCL TETRACENE IN UATER P fc A 
RUNS 12 3 4 
USE FOUND COHC 
(1) 0 0.0166 (2) 0.9 0.0119 

(3) 1 0.0097 (4) 2.9 0.0471 

(9) 9 0.0471 (6) 10 0.0471 



INDIVIDUAL PERCENT INACCURACY 
BCL TETRACENE IN UATER P fc A 
RUNS 1 2 3 4 
USE FOUND CONC 

(1) e i.eE«3ee (2) e.9 o 

(3) 1 0 (4) 2.9 0 

<9) 9 0 (6) 10 0 

(7) 0 1.0Ê 3ee (8) 0.5 0 

(9) 1 0 (10) 2.9 -4.0001 

(11) 9 -4.0001 (12) 10 0 

(13) 0 l.eE«3eO (14) 0.5 -4.0001 

(15) 1 -2.0001 (16) 2.5 3.9999 K 

(17) 9 -2.0001 (18) 10 -1.0001 

(19) 0 i.eÊ 3eO (20) 0.5 5.9999 

(2£> I 0 (22) 2.5 0 
(23) 9 -2.0001 (24) 10 0.9999 

COMPUTE MEAN PERCENT INACCURACY? Y/N Y 

(1) 0 i.oE-fsee (2) 0.9 e.4999 

(3) I -e.9eei (4) 2.9 -1.0E-4 

<9) 9 -2.eeei <6) le -1.0E-4 



Y I 

PERCEHT IMPRECISION 
BCL TETRACENE IN UATER P fc A 
RUNS 1 2 3 4 
USE FOUND CONC 

(1) 0 66.6666 (2) 0.9 2.3686 

(3) 1 0.9802 (4) 2.9 1.8896 

(9) 9 0.962 (6) 10 0.4714 



ULL IfclKNUkNfe IN HAIhK P fc A 
RUNS 1 2 3 4 
PERCENT IMPRECISION 

VERTICAL AXIS TIC INTERVAL- 6*66666 
TARGET CONC 
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1.0 SCOPE 

This procedure will provide for the safe demolition of structures 

in the 400 area of the Frankford Arsenal. All structures trill be renoved 

to the existing grade level and all materials will be removed. Surfaces 

potentially contaminated with explosives will be flamed to assure their 

cleanliness. The area will be restored for unrestricted use. 

2.0 BACKGROUND 

The 400 area Is a 9-acre section of Frankford Arsenal (FFA) located 

in the southeast end of the post. The 400 area was used to manufacture 

primer mixes and pyrotechnic materials. Lead styphnate manufacture was 

started In 1944, and production continued to 1976. Table 1 is a tabulation 

of the manufacturing operations for each of the buildings. 

The area Includes 32 one- and two-room buildings, blast walls, associ

ated drains, traps, sumps, and approximately 8,200 ft of terra cotta drain 

lines. The drain lines include branch waste lines from each building's 

sump which connect with the main 30-1n. line running to the Delaware River. 

In addition, the old Fitler sewer line to the Delaware River runs adjacent 

to the 30-1n. sewer line. Wash-down of process areas and decanting of 

vessels during operations contributed extensively to contamination of the 

sumps and laterals. The Battelle survey (Appendix A of Contract DAAK 

11-79-C-D135) revealed that Buildings 404. 410, and 429 contained explosive 

residues. Some of the simps, drains, and vents associated with the building: 

were also found to contain some explosive residues. 

The 400 area Is shown in Figure 1 (Drawing FF 12958 enlargement, 

"Map of Frankford Arsenal"). A tabulation of the buildings and associated 

structures is presented 1n Table 2. Included In the table Is the type 

of explosive contamination reported In the Battelle survey (Appendix A 

•of Contract). Detailed drawings of the 400 area are on file at the Arsenal 

and are in the FF 14000 series. 

FORM 719.F REV. 7-78 
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3.0 HETHODS 

A conceptual process flow diagram for the denolItion of the 400 area 

is presented In Figure 2. Process details are presented in Section 7. 

The demolition for the 400 area consists of a scoping survey .of the 

area for explosives to verify the Battelle results. The wooden covered 

walkways, along with the asbestos shingles, will be reawved and treated as 

asbestos waste. The wooden roof of each building will be removed along 

with the asbestos shingles and asbestos ceiling materials. This mass of 

material will be treated as asbestos contaminated waste and processed for 

burial. The land burial facility will be GROWS, Geological Reclamation 

Operation and Waste Systems, Inc., Norrlsvllle, Pennsylvania. The Inside 

of the buildings, which include the concrete floor, floor tiles, and ceramic 

tile walls will be flamed. The concrete blast walls will be removed and 

processed to a land fill area. The buildings will be demolished and the 

materials will be removed and processed to a land fill area. The drains 

and sumps will be removed; also the concrete floor from each of the buildings 

will be removed and processed for land fill. The macadam paving between 

the buildings will be excavated and removed for land fill. The area will 

be backfilled with soil and final-surveyed for explosive contaminants 

before releasing the area for unrestricted use. After the area has been 

released, the perimeter fence will be removed and disposed of as scrap. 

Flaming will be used for noncombustlbles on the inside of the buildings 

and sumps to assure that all residue explosives are decomposed. Flaming 

will be done to raise the surface temperature of structures above the 

decomposition temperature of the explosive contaminates. Temperature 

Indicating paints will be used to assure that adequate reaction temperatures 

are obtained. Table 3 lists the explosives which were manufactured in the 

400 area, and their decomposition temperatures. Before demolition of the 

buildings, the vents will be removed. 

FORM 719 F REV. 7-78 
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After flaming, typical surfaces of Building 429A will be sampled with 

swipe wet with acetone. These samples will be analyzed for explosive 

residue as a double-check to assure that the flaming Is effectively decom

posing explosives. 

Some of the su^>s m ^ have radioactive contamination as reported by 

Battelle. Table 4 gives a listing of the sumps that may be contaminated. 

Samples will be taken from thett sumps to verify the presence of radioactive 

contamination. Those sumps that do not contain radioactive contamination 

will be treated as only containing explosive contamination. Those sumps 

that do have radioactive contamination will be treated for explosive contami' 

nation and then treated for radiological materials. 

A few of the sumps may have heavy metal residue as reported by Battelle. 

These sumps will be sampled for heavy metal contamination. Those sumps 

that do. In fact, have heavy metal present will be treated for explosive 

contamination and then cleaned of heavy metal if It is still above allowable 

limits before they arc flamed as part of the explosive residual cleanup 

operation. 

The sumps will be pumped to remove liquid and sludge. This waste will 

be thermally or chemically treated to decompose the explosive residues. 

Flaming of the sumps will be performed before removal to assure that all 

explosive residue have been reacted. Temperature Indicating paints will be 

used to assure that adequate reaction temperatures are obuined. The 

drains will be removed, then passed through a flame to react explosive 

residue. The materials from the drains and sumps will be transported to a 

land fill site. 

Waste collected in vacuum cleaners and miscellaneous potentially 

contaminated materials such as work gloves, wipes, etc., will be flashed to 

decompose explosive residues. 

FORM 719-F REV. 7-78 



^ 
Rockwell Intemsttonal 

Qroup 

NO 

PAGE 
N5050P000001 

6 

A single designated working copy of this demolition plan may be changed 

in red (red lines) by authorized personnel as procedural changes dictate. 

All procedural changes must be approved by a U.S. Anqy Toxic and Hazardous 

Material Agency (USATMA) representative. These include, but are not limited 

to: 

a) Health and Safety Engineering Coordinator (HSEC) must approve 

and sign those changes affecting health and safety. 

b) The site director must approve and sign changes affecting 

the scope of the task, i.e., cost or schedule. 

c) QA must approve and sign those changes affecting quality. 

d) All changes must be approved by D&D operations. 

Waste materials will be controlled by D&O operations management. Only 

haulers with state permits will be used to transport waste. Traffic.will 

initiate material removal requests which must be approved by operations 

management. Each vehicle entering and leaving will be checked to assure 

that only materials approved on the removal request are in the vehicle and 

that the delivery destination is correct. 

4.0 CONTAMINANTS AND NATERIALS INVOLVED 

There are some contaminants and materials Involved in the demolition 

of the 400 area that require special attention. The Battelle survey (Appen

dix A of the contract) reports explosive residue contamination in a few of 

the buildings in the 400 area. Table 2 lists the contamination reported by 

Battelle in the 400 area buildings. Table 3 lists the decomposition tem

perature for these explosives. Table 4 lists the contamination rtported by 

Battelle in the 400 area support facilities. 

For the inside of buildings having a history .of explosive usage.(see 

Table 1 ) , a battery of five spray indicator tests will be used to screen 

for explosives. These spray tests are extremely useful since a large 

FORM 718-F REV 7-78 
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number of surfaces can be screened rapidly. However, it should be noted 

that a positive result must be confirmed using a more specific assay method, 

since all tests of this type are subject to false positives. 

Along with the explosive residues, the asbestos materials will require 

special handling. Asbestos materials, are limited to the roofs of buildings 

and walkways, pipe insulation, and ceilings of all buildings. The roof 

tiles and transite ceiling materials are hard and fired materials which 

will not produce an airborne hazard. The pipe insulation is friable and 

may produce loose fibers. Workers will be protected from this hazard by 

respirators and protective clothing. 

5.0 EQUIPNENT AND NATERIALS 

The equipment required for demolition shall include, but not be limited 

to, the following: 

1) Caterpillar - to remove walkways, demolish buildings 

2) Wrecking ball - to demolish blast walls 

3) Hyram - to demolish divider walls, floors 

4) Front loader - to remove macadam, remove rubbish 

5) Backhoe - to remove sewers, sumps 

6) Remote boom/with torch - to flame inside buildings 

7) Vacuum cleaner (nonsparking, air-powered) 

8) Respirators 

9) Coveralls (nonstatic cotton) 

10) Safety shoes (with grounding shoe straps) 

11) Hard hats 

12) Safety glasses. 

FORM 719-F REV. 7-78 
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6.0 SAFETY PROCEDURES 

Limited access to the 400 area will be maintained during all opera

tions of demolition. Personnel shall be limited to those essential for the 

task; however, there shall be no less than two persons while working in or 

around contaminated areas. 

A Restricted Access Area Entry Permit (Appendix A) initiated by Opera

tions and Issued by the Health and Safety Radiation Services will be required 

for all work performed In the 400 area. This permit will include procedures 

outlining minimum safety requirements for these hazardous areas and opera

tions. Following review, the permit shall be signed by all personnel who 

are doing work covered by the permit. A copy of the permit «r111 be posted 

in the work area. No entry shall be permitted without specific approval of 

the supervisor in charge of the area. 

Air-powered, nonsparking vacuum equipment will be used for cleanup 

operations. The vacuum equipment will be connected to building electrical 

ground when operated In areas containing explosive residues. The vacuum 

cleaner attachments will be made of nonsparking materials, such as aluminum, 

and will be grounded to the vacuum cleaner. The vacuum equipment will be 

operated with sufficient water In the collection tank to keep the residue 

wet or moist at all times. The vacuum equipment will be equipped with 

special exhaust filters to reduce discharge of particulates In the atmos

phere. Nonsparking tools will be used In areas contaminated with explosive 

residue. Grounding shoe straps and nonstatic cotton coveralls will be worn 

by personnel in cleaning up explosives residue. 

The flaming operation and cleanup operations will be performed with 

caution when in the proximity of combustible materials. Appropriate fire 

prevention measures will be exercised. Fire retardant clothing will be 

worn by the operators during flaming operations. 
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# 

All equipment operators will be required to wear eye protection and 

hard hats. All nonequlpment operators will be required to wear the same, 

with the addition of safety shoes. Steel plates will be added to equipment 

as armor to protect the operators. 

Special note should be taken for the existence of explosives residue 

in cracks and crevices. If such residues are found, appropriate removal 

procedures such as steam cleaning or high-pressure water washing techniques 

will be employed. 

7.0 PROCEDURES FDR DEMOLITION 

The following procedures are outlined for performing the demolition of 

the 400 area: (re: Figure 3). 

1) Remove steel beams and steam pipe holders along walkway. 

Beams and pipes are to be processed as scrap metal. 

2) Remove pipes from covered walkway. Process pipes as scrap 

metal. If asbestos Insulation is present, the Insulation 

and the enclosed pipe will be disposed as asbestos waste. 

3) Remove covered walkways and collect all materials in one 

area before moving it to a landfill. 

4) Removal of building roofs. 

a) Survey all Interior surfaces of the roof with spray 

Indicator. 

b) Vacuum and hand scrub surfaces that indicate presence 

of explosive contamination. 

c) Remove roof from each building - mechanized removal. 

Collect all materials in one area. 

d) Remove all materials from site and handle as asbestos 

waste for land burial. 

5) Removal of buildings. 

F0RM7ia.F REV. 7-78 
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6) 

7) 

a) 

b) 

Remove all loose combustible materials from all build

ings. 

Survey the walls and floors with spray Indicators. 

Only those buildings or portions of those buildings 

which contain explosive residue as shown by the Indicator 

will be cleaned by vacuum techniques. Resurvey the 

area to assure that the area of the building that 

previously Indicated the presence of explosive residue 
2 2 

Is clean to less than 1 gm/m (0.1 gm/m for nitroglyce

rin). c) 

d) 

For areas of the buildings which continue to indicate 

the presence of explosive residue, additional cleaning 

will be done. Nethods such as steam cleaning, washing/ 

scrubbing or foam cleaning either separately or in conr 

bination will be used. 

Verification to show the explosives residue has been 

reduced to a safe level in all buildings. If not, 

Procedure 5c will be repeated until analyses shows that 

a safe level has been reached. 

Flame Inside of buildings by remote boom torch. Temperature 

indicating paints will be used to show that adequate reaction 

temperatures are obtained. The operation will be monitored 

by TV and the torch operator will be protected by steel 

armor (Figure 4). 

Verification sampling of typical flamed surfaces will be 

done to confirm that the explosives residue have been decom

posed. 

Materials from the following procedure steps will be collected, then 

processed to a land fill. 

8) Demolish blast walls (typical blast wall shown in Figure 5). 
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9) Demolish buildings with bulldozer. 

10) Demolish divider walls and concrete buildings. 

11) Remove floors of buildings. 

12) Remove sumps after: 

a) Pump the liquids out. 

b) Flame the Inside of the sump using temperature indicat

ing paints to show that a high enough temperature was 

reached to decompose explosives residue. 

13) Remove sewers. 

a) Pass all sewer material through flame. 

b) Use temperature indicating paint on some selective 

surfaces to assure that high enough temperatures were 

reached to decompose explosives residue. 

14) Backfill sump and sewer line excavation with soil. 

15) Remove macadam. 

16) Rough grading of 400 area to make level. 

8.0 COST AND SCHEDULE 

Demolition of the 400 area is planned for early summer after the 

ground has defrosted. Excavation will be much easier and liquids easier to 

manage after the winter freeze is over. 

Cost estimates for demolition of the 400 area will be obtained from 

demolition contractors at part of Phase III of this contract. Current 

plans are to subcontract the work of the demolition phase. 
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Figure 1. Map of the Frankford Arsenal 
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Building 

402 

403 

404 

405 

406 

410 

412 

413 

414 

415 

416 

417 

417B 

418 

419 

420 

421 

422 

423 

424 

425 

426 

TABLE 1 

MANUFACTURING OPERATIONS IN THE 400 AREA 

Normal Operations/Usage 

Primer Materials Storage 

Primer Naterials Storage 

Propellent Storage 

Primer Naterials Storage 

Office and Personnel Ac t iv i t y Area 

Primer Storage 

Zirconium and Sodiun Carbonate Storage 

Pyrotechnics Blending 

(1) Zirconium and Lead Dioxide Drying 

(2) Analytical Lab Support of Nitrocellulose and 
Nitroglycerine Process 

(1) Sytphnic Acid Nanufacturing 

(2) Styphnic Add Storage 

Zirconium and Lead Dioxide Nixing 

Lead Styphnate Nanufacturing 

Chem Storage 

(1) Head End for Disposal of Off-Specification Lead Styphnates 

(2) Primer Nix Disposal 

(3) Zirconlun, Lead Dioxide Combined with Met^ lent Chloride 

Lead S^hna te and Tetrazene Slurry Blending 

Black Powder Storage 

TNT Storage 

(1) Blending Experimental Deli^y Naterlal 

(2) Pyrotechnic Blending 

Pyrotechnic Pelletlzing 

Incendiary Material Drying 

(1) Incendiary Material Drying - _ 

(2) Pyrotechnic Storage 

(1) Chem Storage 

(2} Pyrotechnics Storage 

.•-5* 
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TABLE 1 

NANUFACTURING OPERATIONS IN THE 400 AREA 

(Continued) 

Building 

427 

427B 

429 
430 

431 

434 

435 
438 
439 
440 
441 

Normal ODerations/Usaqe 

(1) Tetrazene Nanufacturing (Wet) 

(2) Pentaerythrite Tetranitrate (PETN) Weighup 

Chem Storage 

Lead Styphnate Storage 

(1) Styphnate Weighup 

(2) Tetrazene Weighup 

(3) Lead Styphnate Storage - Wet 

(1) Black Powder Storage 

(2) Black Powder Lotting 

Bul let and Case Breakup 

Bullet and Case Breakup 

Burn Pit 

Airnio and Explosive Incineration 

Propel1 ant Material Storage 

Scrap Storage 
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Number 

400 
402 
403 
404 
405 
406 
409 
410 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
427A 

429A 
& 
B 

With 
Blast 
Wall 

. 

X 
X 
X 
X 
-

-

X 
-

-

-

X 
X 
X 
-

X 
-

-

-

-

-

-

-

X 
-

X 

TABLE 2 

400 AREA BUILDINGS 

With 
Divider 
Blast 
Wall 

. 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

X 
-

-

-

-

-

-

-

-

-

• 

Type of 
Contamination . 

(^g/m^) 

. 

-

-

(NC,900,1200) 
m 

-

» 

(PETN, 2000) 
w 

» 

-

w 

-

w 

-

-

-

-

-

w 

-

-

-

-

-

TNT 5000 
PETN, 1200 
TETR, 600 
TNT 1300 

Concr*ete 
Dock 

_ 

-

-

-

-

X 
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

• 
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TABLE 2 

400 AREA BUILOINGS 

(Continued) 

Number 

430 

431 

434 

435 

439 

440 

441 

With 
Blast 
Wall 

With 
Divider 
Blast 
Wall 

Type of 
Contamination 

Concrete 
Dock 

X 

X 

X 

X 

.;>'-3t. 
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FIGURE 2 
CONCEPT DEMOLITION OF 400 AREA 

Survey Area 
with 

Explosion Neters 

Remove 
Covered Walks 

Remove 
Buildings 
Roofs 

Flame 
Buildings 
and F oors 

Remove 
Blast 
Walls 

Remove 
Buildings 
and Floors 
to Grade 

Pump the 
Liquids from 

Sumps 

Flame 
the Sumps 

Remove Drains 
and Terracata 

Pumps 

Flame the 
Drains 
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FIGURE 2 

CONCEPT DENOLITION OF 400 AREA 
(Continued) 

Rmove 
Sumps 

Ranove 
Macadam 
Between 
Buildings 

Backfill 
Area 
With 
Son 
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EQUIPMENT 

HAND AND 
TORCH 

HAND 

CAT 

REMOTE 
WITH 
CLAM SHELL 

HAND 

REMOTE BOOM 

WRECKING BALL 
HYRAM 

BULLDOZER 

HYRAM 

HYRAM 

FRONT LOADER 

BACK HOE 

HYRAM 

FIGURE 3 

DEMOLITION SEQUENCE 
TASK 

REMOVE STEEL BEANS AND 
STEAM HOLDERS 

I 
REMOVE PIPES FROM 
COVERED WALK 

i 
REMOVE COVERED WALKS 

REMOVE ROOF FROM 
EACH BUILDING 

REMOVE DOOR AND 
WINDOW RAMES 

FLAME INSIDE OF BUILDING 
TORCH 

j 
DEMOLISH BLAST WALLS 

DEMOLISH BUILDINGS 

{ 
DEMOLISH DIVIDER 
WALL AND CONCRETE 
BUILDINGS 

REMOVE FLOORS 

\ 

PUMP LIQUIDS FROM SUMPS 

FLAME THE INSIDE OF SUMPS 

REMOVE SEWERS 

FLAME SEWER MATERIALS 
I 

REMOVE SUMPS 
I 
t 

BACKFILL WITH SOIL 

DEPOSITION 

SCRAP 

SCRAP 

BURY AS ASBESTOS 
LAND BURIAL 

RUBBLE AGE BURY 
PILE AS ASBESTOS 
ON SITE LAND BURIAL 

RUBBLE 
PILE 
ON SITE 

BURY 
LAND BURIAL 

LANDFILL 

LANDFILL 

LANDFILL 

LANDFILL 

LANDFILL 

LANDFILL 
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TABLE 3 

THERMAL DECONPOSITION TENPERATURES OF SELECTED EXPLOSIVES* 

Explosive 

Nitrocellulose (NC) 

12.6X Nitrogen 
13.45X Nitrogen 

Nitroglycerine (NG) 

Pentaerythritol 
Te t ran i t r i te (PETN) 

Tetryl (TETR) 

Cyclonite (RDX) 

Lead Styphnate 

Tetranitroresorcinol (TNR) 

Trini trotoluene (TNT) 

Decomposition 

170 
230 

222 

235 

257 

260 

282 

320-335 
470 

338 
446 

432 

455 

495 -

500 

540 

No data g1^ 

608-635 
878 

Type of Reaction 
(5-$ Test) 

Decomposes 
Decomposes 

Explodes 

Decomposes . 

Ignites 

Decomposes 

Explodes 

ên 

Explodes (confined) 
Decomposes (unconfined) 

*Data from "Engineering Design Handbook, Explosive Series, Properties of 
Explosives of Nilitary Interest," ANCP 706-177. Headquarters, U.S. Anqy 
Naterlal Comnand, January 1977 

• 
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Building 

402 
403 
404 
405 
410 
412 
413 
414 
415 
416 
417 
418 
419 
421 
422 
423 
424 
425 
426 
427 
430** 

431 
434 
435 
439 

TABLE 4 

400 AREA SUNP AND VENT CONTANINATION* 

Explosive Heavy Netal 
Residue Residue 

X 
X 

X 

X 
X 

X 

X X 

X X 

X X 

X 

X 

*Reported by Battelle 

**Sewer from Building 430 is contaminated 

Radiological 
Contamination 

X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

Vent 
Heavy Netal 

X 
X 
X 
X 
X 
X 
X 

X 
X 

X 

by radiological material. 
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ARMOR PLATE 

OBSERVATION CAMERA 

FLAME TORCH 

•12-tt BLAST WALL 

Figure 4. Remote Flame Machine 

FORM 719.P REV. 7.78 



^ 
Rockwell International 
Enargy SyHaim Group 

NO . N5050P000001 

PAGE . 23 

1/2 in. DIAM. 
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IZtvOin. 

r̂  GRADE 
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EQUAL SPACE 
12 ROWS) 
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Figure 5. Typical Blast Wall Cross Section 
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MAHAGEMBIIT SUHMASy 

Th* St. Louia A m y Anaunition Plant (AAP) is a facility of tba U. S. 

Departaent of tha Aray DASCOH (Materiel Developoent ami Readiness 

Connand), with responsibilities for the manageooat of tha prehistoric and 

historic archeolosieal resources that ara retained within the 

installation lands. This raport is a auooary of th* archaologieal 

rasourcas presently identified on th* inataiiation, tha culture hiutory 

of th« aroa that provides a context for th* iaterpratation and •vmluation 

of thoa* resources, an aasessaent of th* total arehaolosieai resource 

base likely to b* found on installation lands, and reconiMndations for 

th* future manag*a*nt of thos* r«Jourc*s within th* overall context of 

DABCOH missions and public responsibilities. 

•o arehsological investigations hav* b**n eonduct*d on th* St. Louis 

AAP and no sitae ar* known to axist within th* facility boundari**. Th* 

Mitir* surface of th* facility has b*«n ii^actad by •od*m construction; 

howevar, subsurfac* arch*ological deposits aay *xist. Xf construction 

occurs on th* facility, propoaod iaqiact ar*as will n**d furth*r r*vi*w of 

any arch*olosical aatarials and th*ir mitigation n**d8. 
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FUREWORD 

As a federal agency with large public land holdingSr-the U. S. Army 

is responsible for the stewardship of a variety of natural and cultural 

r*sourc*s that are part of its installations' landscapes. The Aray's 

Haterial Development and Readiness Command (DARCOM) presently manages a 

nationwide network of 65 installations and 101 subinstallations and 

separat* units, trtiich rang* in size from on* aer* to over on* million 

acros. Aa part of its programs of environmental and property management. 

DARCOM has requested that the U. S. Department of the Interior's National 

Park Sarviee provide technical guidance to develop programa for managing 

installatior cultural resources. 

NFS is thus conducting the DARCOM Historieal/Archcologieal Survey 

(DHAS), which has two aajor disciplinary elements. Th* architectural 

r«vi*w and planning function is being directod by the Service's Historic 

American Buildings Survey (HABS), while the prehistoric and historic 

archeological resource assessment and planning function is the 

rosponsibility of th* Service's Interagency Rasourca Division (IRD). IRO 

has contractod with Woodward-Clyde Consultants (WCC) for th* developswnt 

of guid*lin*8 for th* DARCOM archeological managen*nt planning affort, and 

for th* complotion of 41 ovorviews and plans throughout th* United 

States. WCC has in tum subcontracted th* t*ehnieal studi*s to soveral 

regional subcontractors, with final editorial r*vi*w of roports and 

preparation of text and illustrations handlad by WCC. 

This overview and reconmended aanageaent plan for th* archeological 

resources of the St. Louis Army Annunition Plant w»a prepared by the 

xl 
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Cent*r for American Archeology, Kaa^sville, Illinois, under subcontract to 

WCC. It follows the guidance of "A Work Plan for the Development of 

Archeological Overviews and Manageaent Plans for Selected U. S. Departaent 

of the A m y DARCOM Facilities," preparad by Ruthann Knudson, David J. F*e, 

and Steven E. James as Report No. 1 under the WCC DARCOM contract. 

A complete list of DHAS project reports is available froa the National 

Park Service, Washington, DC. 

The DMAS progria marks a significant threshold in Aaariean cultural 

resource manageaent. It provides guidance that is nationally applieable, 

is appropriately directed to aeeting DARCOH resource manageaent needs 

within the context of the Amy's ailitary aission, and is developed in 

coapleaent to the state Resourc* Protection Planning Process (the RP3 

process, through State Historic Preservation Off less). All of •..- . 

participating in this effort, particularly in the development of thî -. 

report, are pleased to have had this opportunity. Woodward-Clyde 

Consultants appreciates the technical and contractual guidance.provide . by 

the National Park Sarviee in this effort, froa the AtlFnta sn.1 Washing'.on, 

DC offices and also froa other specialists in BPS regional offices in 

Philadelphia, Denver, and San Francisco. 

Woodward-Clyde Consultants Ruthann Knudson 
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1.0 

INTRODUCTION 

Tha following report is an overview of and recommended manageoMnt 

plan for th* prehistoric and historic archoological resources that are 

presently known or likaly to oeeur on the St. Louis A m y Aanunition Plant 

(AAP) in St. Louis City, Hissouri, just south of th* eoonunity of Pin* 

Lawn (Figure 1-1). This faeility is an installation of th* U. S. 

Dcparta*nt of th* A m y DARCOM (Materiel Development and Readiness 

Command), which as a reservation of public land has responsibiliticis for 

the stewardship of the cultural resources that are located on it. Tha 

assassaents and recosawndations reported here are part of a larger 

coamand-wide cultural resource aanageaent prograa (the DARCOM 

Historical/Archoological Survey, or OKAS), whieh is being conducted for 

DARCOM by th* U. S. Departaent of th* Interior's National Park Sarviee. 

Th* following is that portion of th* faeility-spaeific survey that is 

focusod on the prehistoric and historic resource baa* of th* St. Louis 

Anny AasBunition Plant, and was developed in accordance with tha Level A 

requirements aa set forth in th* archaological project Work Plan 

(Knudson, Fee. and James 1983). Because th*r* ar* no presently recorded 

or arehivally-detarained potential archeological sites on th* St. Louis 

AAP, th* required Sections 4.0 and 5.0 ar* minimal statements only in 

this report. A companion historic architectural study is in preparation 

under a con(.raet with the National Park S*rvic**s Historic Aiooriean 

Buildings Survey (KABS) (William Brenner, personal eoonunieation 1S84). 

In addition, an archeological overview and aanagement plan has bean 

d*veloped for the U. S. Aray's St. Louis A m y Support C*nt*r (ASC) 

(Stafford 3t al. 1985), just one to two miles east of the St. Louis AAP 

in the Hississfppi River floodplain on the Illinois side of th* riv*r. 
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This 8*etion introduces th* St. Louis AAP arch*ologieal ovarview and 

management planning effort. F*d*ral regulation* requiring such work and 

affort ar* briefly sunnarized. Also included are brief introductions to 

th* St. Louis facilitr, th* laek of pravious archeological work there, 

and the socioeultural context of th* aretwologieal resources that aight 

Berit manageaent consideration. 

1.1 PURPOSE AND NEED 

A corpus of Fedoral laws and regulations aandat* cultural resources 

aanageaent on DARCOM faeiliti**. Bri*fly th*s* ar*: 

Th* National Historic Prasorvation Act of 1966 as aa*nd*d (80 

Stat. 91S. 94 Stat. 2987; 16 USC 470), with rwiuir«Mnts to, 

- inventory, evaluate, and wh*r« appropriate nominate to th* 

National Rogister of Historic Places all archeological 

properties under agancy ownarship or control (Sec. 110(a)(2)) 

- prior to th* approval of any ground-disturbing undertaking, 

tak* into account th* projoct's *ff*et on any National 

Ragist*r-list*d or oligibl* proporty; afford th* Advisory 

Cotincil on Historic Pr*s*rvation a reasonable opportunity to 

eonahent on the proposod project (See. 106) 

- coaplot* an appropriat* data recovery v-regna on an aligible 

or listad National Registor archaological sit* prior te its 

b*ing h*avily damagad or d*stroy*d (s*c. 110(b), ss r*port*d 

by th* House Co«mitt** on Intorior and Insular Affairs (96th 

Congrass, 2nd S*ssion, Hous* Repor^ No. 96-1437, p. 36-37]) 

• Bxeeutiv* Ord*r 11593 (36 FR 8921), whos* r*quirem*nts for 

inventory, ovaluation, and nomination, and for th* r«cov*ry of 

proporty information befor* sit* demolition, ar* eodlfiad in th* 

1980 amended National Historic Preservation Aet 
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• The Archaological and Historic Preservation Act of 1974 (88 

Stat. 174, 16 USC 469), which requires that notice of an agency 

project that will destroy a significant archeological sit* be 

provided to the Secretary of the Interior; either the Secretary 

or th* notifying agency may support survey or data recovery 

programs to preserve the resource's information values . 

• The Archeological Resoureos Protection Aet of 1979 (93 Stat. 

721, 16 USC 470aa; this supersedes th* Antiquitias Aet of 1906 

(93 Stat. 225, 16 USC 432-43]), with provisions that effectively 

mean that 

- Th* Secr*tary of th* Aray may issu* excavation pormits for 

archaological rasources on DARCOH lands (Sac. 4) 

- No on* can damag* an archaological rasourc* on DARCOH lands 

without a permit, or suffer criminal (Sec. 6) or civil 

ponalties (S*c. 7) 

• 36 CFR 800, "Protoction of Historic and Cultural Properties'* (44 

FR 6068, as am*nd*d in Hay 1982); th*s* regulations from th* 

Advisory Council on Historic Prosarvation sat forth proc*dur*s 

for compliance with Soction 106 of th* National Historic 

Preservation Aet 

• Regulations froa th* Oopsrtmant of th* Interior for detemining 

sit* *ligibility for th* National Register of Historic Plaeos 

(36 CFR 60, 36 CFR 63), and standards for data r*cov*ry 

(proposed 36 CFR 66) 

• United States Department of the Army procedures and standards 

for prasorving historic prop*rti*s (32 CFR 650.181-650.193; 

^' Technical Hanual 5-801-1; Technical Note 78-17; A m y Regulation 

420-40); and procedures for implementing the Archaeological 

Resources Protection Act (32 CFR 229). 
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Th*s* procedures should be integratod with planning and manag«oi*nt to 

insur* continuous conpliance during operations and management at *aeh 

faeility. This can best be achieved by an understanding of th* 

procedures implied by th* regulations and an awaraness of the cultural 

r*sourees potential at aach faeility. 

1.2 THE ST. LOUIS ARMY AHMUNITION PLANT 

Th* 21-acr* (8.5 ha) St. Louis A m y Anaunition Plant is located at 

4800 Goodfellow Boulovard, St. Louis, Missouri. Th* Installation is now 

a saparat* military faeility and was originally th* northommost part of 

th* 276 aer*s (112 ha) St. Louis Ordnance Plant and tfaa comaisaionad 

5 May 1941. Currantly, it ia op*rat*d by th* Donovan Conatruetion 

Coapany of Minnaapoiis, Minnesota, and haa as its sol* aission lOS mm 

samMnition production. Th* *ntir* faeility has been impacted by 

construction of buildings or parking lots, with small open ar*as 

scattered throughout (Figure 1-2). 

1.3 SUtTIARY OF 7RBVI0US ARCHBOLOCZCAL WORK CONDUCTED OV THB ST LOUIS AAP 

No archeological work has b*«n eonduetod on th* St. Louis AAP and no 

archaological sitas ar* known to oxist within th* faeility boundarias. 

Sine* 100 p*rc*nt of th* facility has b*«n impact*d through soa* sort of 

ground disturbanc*. it is doubtful that any surficial archaological sit*s 

rsmain on th* AAP. How*v*r, th* *xist*nc* of subsurfac* areh*ologieal 

daposits is possibl*. 

1.4 THB SOCIOCULTURAL COVTEZT OF THB ARCHEOLOGICAL RESOURCES OV THB 

ST. LOUIS AAF 

Th* docuaontary avidence suggests that tha St. Louis AAP ia located 

in an ar*a that was d*v*lop*d *arly in th* historic poriod. Had th*r* 

b**n surficial arch*ologleal remains of Interost to th* Vativa Amariean 

connunity, th*y most cortainly would hav* b*en destroyed by nin*t**nth-
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and aarly twentieth-century Buroanwrican activities. Surficial, and 

probably aost buried Historic Buroaaerican cultural rasourecs, probably 

; w«r« oblitaratad by th* cotistruction of th* present faeility. Th* 

possibility that subsurfac* remains luy still b* intact could b* v*rified 
I 
i only by testing b*n*ath th* plant buildings and pavad grounds. If any 

I archaological resourc** w*r* to romain on th* St. Louis facility, thoir 

I major valu* would probably li* in th*ir signifieane* to sciantific 

r*s*arch*rs. 

1-7 



0617D-1 

\ 

"̂ 

2.0 

AN OVERVIEW OF THE CULTURAL AND RELEVANT NATURAL HISTORY 

OF THE ST. LOUIS AAP 

A discussion pf th* physical and cultural environment of th* area of 

th* St. Louis AAP is presented to pro< ide baseline data for incorporation 

of known land use, a*s*ssm*nts of th* cultural and natural *nviron9*nts, 

and archeological sit* inforaation into a prograa of affective management 

of installation resources. Integration of all these types of data 

*nabl*s th* aanagcmant of any oxisting archeological resourc** within th* 

faeility boundarias. In addition, th* archeological resaareh direetions 

p*rtin*nt to th* region are diseussad. A mor* d*tail*d ov*rvi*w of th* 

cultural and natural history of th* AAP vicinity is availabl* in Nixon, 

Hamilton, and Kling (1982). 

2.1 THB PHYSICAL ENVIRONMENT 

This section deseribos th* iK>d*m *arth, wat*r, eliaatic, plant and 

aniaal r*sourc*s that war* probably available for huaan use during the 

historic poriod. Th«s* data can b* us*d as a basalin* against which 

paleoenvironaental resources nay be inferred. 

2.1.1 Earth Resources 

Th* St. Louis AAP lies in th* Lincoln Hills Soction of th* C*ntral 

Lowland physiographic division (Fonneaan 1938; Harris 1983). Th* AAP 

ar*a is approximately one aile west of the Mississippi River floodplain, 

thus only one to two ailes west of to the Aaeriean Bottom of Illinois, on 

th* Hississippi River. The topography in the vicinity of tho facility is 

generally level upland, wi':h Pleistocene-ag* loess deposits that have 
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subsequently been dissected by modem drainages that reflect the 

underlying liaestone bedrock erosional features. Th* predominant bedrock 

in tht' hilly uplands is the Burlington Keokuk liaoston* with includ*d 

eh*rt daposits. Drainage is towurd th* Hississippi Riv*r. 

Soil aaps for St. Louis City and St. Louis County (Bcnhaa 1982) 

indicat* that all tha soils in the vicinity of th* St. Louis AAP a n 

Urban land units. "Hie Urban land unit ia eharact*riz*d by ar. 8S-p*rc*nt 

surfae* eovoring of asphalt, concrat*, buildings, or other ioporvious 

aatarials. Much of th* ar*a has b**n cut and fill*d, i-anging in dvpths 

up to six f**t. Nixon, Browaan, and Hamilton (1984:15), susmarizing 

otiiar studies, not* that th* for*st*d uplands g*n*rally Itav* deep (80-100 

f*«t thick) lo*ss d*posits with soils and paleosols formad in th*m. 

2.1.2 Watar Resourc** 

Th* St. Louis AAP is locatod two to thr** mil** w*st of th* junctur* 

of the Chain of Rocks Canal and th* Hississippi Riv*r (riv*r mil* 184). 

Th*r* ar* n*ith*r ponds nor tributary streams on th* faeility grounds at 

prasent. 

2.1.3 Modem Climate 

Th* patt*m of elimat* in St. Louis County (Bonham 1982) is eold 

wintors with avarag* January temparaturaa of 33*F. (.6*C) and long, hot 

summers with an averag* temperature of 77*F. (2S*C) in July. Two years 

in tan will hav* maxiiwiw t*a9eratur*s high*r than 101*F. (38.3*C) and 

minimum temp*ratures low*r than -7*F. (-26.7"C). Th* laat fr**zing 

teoperatur* in spring is usually April 20th; th* first fr*«zing 

t*mp*ratur* in th* fall is usually October 17th. Th* total annual 

pracipitation is 33.8 inch** (86 ea). Sixty p*re*nt of th* pr*eipitatioa 

usually falls in April through S«pt«mb*r. Two y*ars out of tan th* 

rainfall for th* sam* p*riod is loss than 16 inch** (41 em). Av*ra8* 

seesonal snowfall is 18 inch** (46 cm), av*rag* r*lativ* humidity in 

midaftemoon is about 60 percent. 
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2.1.4 Plant Resources 

Vegetation zones in th* vicinity of th* American Bottom t*nd to be 

linearly arranged (Emerson and McBlrath 1983). The pre-settlement 

bottomlands near the facility on the edge of the Hississippi River were 

occupiod by Cottonwood, willow, birch, and sycamore, and by stands of 

silvor mapls, hackberry, and pecan. Slough, pond, and lake edges 

supported black willow, ash, and box *ld*r with lotus, cattails, 

arrowhead, rush**, and sadg** standing in or near th* water. Higher 

ground was occupiod by a aixad forest of oak, ela, and ash with 

associated species consisting of sycaaore, pecan, kingnut hickory, 

mulberry, and honey locust, a woodland-brush context priaarily (Benchley 

1976:1). Lowland prairi* occurred in soae areas. Th* prairies around 

th* faeility in th* uplands on th* w*st*m sid* of th* Hississippi River 

war* probably a poor soure* of plant foods for p*opl*; on th* other hand, 

th* op*n grown oak and hickory tr**s on th* margin of th* prairi* and the 

forast would produe* acom and nut masts at many tima* th* rat* of 

intorior forast tr**s. Gill (19S2a:294) noted that then "wer* groves 

and springs and pond" in an area that probably was west of, and may have 

included, th* land of th* St. Louis AAP. 

2.1.5 Animal Resources 

Regional presettlement faunal resources probably consisted of large 

and small maamals, sueh as d**r, rabbit, muskrat, bison (aftsr AO 1000), 

squirrsl, raccoon, b«av*r, groundhog, opposum, and skunk; r*ptil*s and 

shallfish and saveral species of fish. The location of tha faeility 

adjacent to th* American Bottom, a major flyway of waterfowl, affords a 

larg* nuab*r of migratory birds availabl* saasonally aad also provides 

nichos for several permanent species (Bmerson and HcBlrath 1983:224). 

2.1.6 Pal*oenvironaent 

Data for roconstructing th* pal*oenvironment of the region prior to 

16,500 BP IS based on pollen cores froa the westem Ozarks (Xing 1975). 

Th* vegetation typ* of th* aid-Wisconsinan intorstad*, froa 40,000 BP to 

about 25,000 BP was open pine-parkland. At the onset of the late 
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Wisconsinan full glacial period (20,000-16,500 BP) the vegetation type 

shiftod froa pine dominated forest to spruce boreal forest. At the end 

of this saae period there was a decroas* in sprue* pollen and an increase 

in themophilous deciduous tree pollen. The pollen record at Chatsworth 

bog in east-central Illinois (King 1981), dates th* deelin* of sprue* 

pollen af*-er 13,800 BP as temperatures slowly increased and black ash 

expanded onto wet lowlands. Continuad wanning temp*ratur*8 from 11,600 

to 10,600 BP allotted th* development of other temp*rat* d*eiduous species 

with OKk, hickory, and maple on th* uplands and birch, alder, *lm, and 

ash on th* lower, wetter aroas. By 10,600 BP to 8300 BP further warming 

and drying effected the complete transition to oak-dominated deciduous 

forest, with accompanying incraases in ela, iron%«ood, oak and hickory. 

The forast cover in th* lowlands has p«rsist*d into the present, but an 

increas* in h*rbac*ous pollen in 8300 BP is int*rpr*ted as an expansion 

of prairi* sp*cies into th* drier uplands in Illinois. 

Pollm records from Old Fiold Swamp in southoast Hissouri are 

available for dates after 9000 years BP (King and Allen 1977). As at 

Chatsworth Bog, the trend of increased wamth and/or dryness is evid*nced 

in th* pollen record at Old Fiold Swamp; this is s**n in th* d*crease in 

pollm of sp*ei*s associatod with open-wat*r swamps and th* increase in 

grass community sp*ei*s by 8700 BP. B*tw*en 8700 and 5000 BP drought 

conditions were sufficient to cause the remaining swamp vegetation to b* 

r*plac*d by grasses and herbs. However, after SOOO years BP. pollan 

p*rc*ntages at Old Field indicate renewed development of arboreal 

vegetation in th* bottomlands. 

2.2 THB CULTURAL ENVIRONMENT 

An ovorview of th* cultural chronology e t th* St. Louis AAP and 

surrounding region, within a radius of approximatoly 100 mil** (160 km), 

is presented in Tabl* 2-1. This discussion is briof b*eaus* modom 

disturbance has eliminated the possibility of any surfae* areheological 

remains still present on the AAP. However, subsurface cultural deposits 
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Tabl. 1-1. k SUHMAIV OF THI CULTUIAL CHROMULOGI Or THI SUA Or THI ST. LOUIS SAP 

Cultur. 

Tradition 

A*.rlc.n 

1 unit 

r.rlod or 
Ph... 

L.t. 
Indu.trl.l 

larly 
Indu.trUl 

Data* 

AO 1884 
to 

SD isa« 
to 

AD ISSO 

Cn.ral Sattlaaant Pattam. C.n.rsl Sub.l.t.nc. Sy.li 
Kind, of Arch.clogle.i •.•aim 

Sapraa.nl.tlv. ef Parlod 

ro 
•ataad D ISSO 

t* 
9 I8J0 

rrontlar 

Colonial luropaan 
Co**atltloii 

Saall far*, con.olld.t.d Into A|rlcultura and llwo.tock railing 
lars* f.raa; aaall towna dialnlah 
aa autoBoblla tranaportation 
craataa ace... to r.glonal can-
tar, for aark.tlng good. 

H.W. aarkata (or asrlcultursl 
produca and aceaia to aanufac-
tur.d good.; In ISSl. th. flr.t 
locoaotl.o waa run In St. Loula 
%ihlch opanad naw aarkat. wait 
of th. Hl.ala.lppl nlvar 

Aaariean ..ttl.a.nt and Caraan 
laalgratlon rapldlp Incraa.ad 
tha population; baglnnlng. of 
tranaportation natworka and 
induatrlal and urban eantara 
with ataaa powar 

AD 1910 With tha Louisiana Purchaia, 
to Aaarlca gain, control of tho 

AD 1801 roglon Mlth a alight Infiltra
tion of Aaariean aattlara Into 
tho raglon; Pronch a. wall .. 
•rltl.h trad.r. .till occupy 
r.glon; population Incr..... 
aft.r tha War of ISlIi hl.terlc 
HatIva Aaorlc.n group., .uch aa 
a. th. Oa.g., Paorla, and 
•laaourl occupy tho roglon 

AD 1901 Spanlah, Pranch, and Ingllah coa
ts pata for tha loyalty of Hatlva 

AO 1IS4 Aaariean groupa and fur. th.y 
col Let; a .hlft In ..ttl.B.nt 
p.tl.m. In that a nuab.r of 
Ind.p.nd.nt trad.r. ..t.bll.h 
aor. p.raan.nt trading c.'nl.r. 

Agrlcultura and llvastock railing 

Agrlcultura snd ll«.atoek ralalng 

Hun 
llaltad agrlcultura 

Hunting, gatharlng, trading, 
and llaltad agrlcultura 

Doalnanca of Aaorlc.n aanufacturad 
good.; autm.tlc aachlna-aad. belli.., 
d.c.l d.coralad caraalea, plaallc 
dl.po.abla packaging 

.Ingllih hindpslntad, tranafar-prlntad, 
and annular naraa doalnat* al tha 
beginning of the period with Ingllah 
white Iron.tene doalnellng at the end 
of thl. period; clay aarblea, Lal-
autoaatle aold-blown bottlea, cnnlng 
Jara with aelal ria. and glair liners, 
aachlna-cut nalla 

Log and poat and braa atructurai dur
ing early part of period; *- j end of 
period ballon fraaa being built; 
Ingllah ceraalca doalnata: whltewarei 
with decoration auch t. handpalnled, 
allp-b.nd.d, . t c ; hand-forg.d nail. 
<..rly> to a.chln.-cut (lata); free-
bloun gl.i. contelnera 

Log a:.d poat and baaa atructure.; 
Ingllah cr.aawara and pearlwara 
c.raalea; h.nd-wrought nail.; fr..-
blo%m boltl.a; k.lll. braaa; trade 
pllver; glaaa baada 

French falanca ceraalca and Ingllah 
aalt-glatad end creaawara ceraalca, 
free-blown bottlea. gun-fllnla, aelal 
knlvaa, h.nd-forg.d nalla, kettle 
Ira.., glaaa baada, trade allver 
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Table 2-1. A SUHMAIV OP THI CULTURAL CHIONOLOGV OF THI ARIA OF THI ST. LOUIS AAP (continued} 

Cultural Unit 

Tradition 
Parlod or 

Phsaa Date* General Sattleaent Patlama General Subililence Systaas 
llndi of Archeological naaalna 

•apreienlatIva of Forlod 

Colonial 
(cent) 

•arly AO i;S4 
Ixploratlon te 

AO 1*>I 

HIsala-
alpplan 

I 

Lata 

larly 

AO 1400 
to 

AO 1)00 

AD 1100 
to 

AD 1000 

Woodland Late-
Lat* aiuff 

AD 1000 
to 

U> 900 

Lata- AO 900 
larly aiuff to 

AD 100 

Firat luropeana Into araa were 
French eiiplorera followed by fur 
trader, and alaalonarlaj; allaa 
left by thea would be abort-tora 
caapa along rivara; later oul-
poat* ware eatabllahad In the 
aaaa vicinity; Hatlva Aaerleen 
groupa were tha Oaago, Miaaouri, 
Kanaaa, and Peoria %iho had aaal-
peraanent aiiaair vlll.g.i and 
winter hunting caapi 

Agricultural vlllagaa after 
decline of Cahokia 

Population Inereaae with peraa-
nently occupied aettleaenta act
ing aa aoclo-polltlcal c.nt.ra 
(e.g.. Cahokia) for surrounding 
vlllagaa, haaleta, faraatoada 
and caapa 

Continuation of vlllagaa, agri
cultural and non-agricultural 
sites; towns and plalfera 
aounds probable: Increased 
population 

Population consolidation occupy
ing saall aaa.onal or baaa caapa, 
habitation allaa, aortuary altaa 
(burial aoundi); village altaa 
reatrleted to bluff tops and 
tarracea 

Hunting, gathering, trading 
(French); com and baan agricul
ture; trading, hunting, gatharlng 
(Hatlva Aaariean) 

aaall •aaaals, flahlng, plant 
collecting and com, beena and 
aquaah; aubalalence deterained by 
local ivallablllty 

Intanilve cultivation of aalie. 
beam, and aqua.h; or cultivation 
of seed crop, and tobacco; hunting 
and gathering atlll practiced 

Main cultivation In addition 
to cultivation of apecles In 
osrllar tlaes with aor* Intan-
tenilve exploitation ef aaeda, 
•quatles 

Frobabl* aalsa eultlvatloni Inten
sive utillistlon of aaeds, aquatics 

Saall teaporary log atrueturea, cache 
pita, faience ceraalca, free-blown 
glaas contelnera, glaaa baada, kettle 
trees. Iron knlvea, gun parte and gun-
fllnla (French): aaall village! with 
houie reaalna, pit faalurai, alddena, 
elone tools, French trade gooda auch aa 
glaaa baada, braia kalllea. ateel 
knlvei and anal, liver emaaenta, 
guna (letIva Aaeriean) 

Few diagnoatle artifact* recovered; 
Oneela artlfacta praaant, but aay 
repreaent trade Ilea* 

Largo altaa with eoaaunlty bulldlnga 
erected on aounda with laaller towna 
and faraateada aurroundlng (e.g., 
Cahokia); wide variety of arllfactual 
raaalna Including atone pipes, nega
tive painted ceraalca, aalt pane, 
chert hooa, ahall teapered pottery, and 
aaall triangular projectlla polnta 

Diagnoatle artifact* include trl-
angular points. Mill Creek chert 
hoes; stuapwars; eerd-aarked Jars 
and bowls 

Olvor.a ceraalc atylas, aaall triangu
lar points; diagnoatle caraalea include 
eordairked Jara and bowla with rounded 
or t.pered llpi 

I 
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Teble 2 1. A SUKHAST OF THI CULTURAL CHROHOLOCT OF THI ASIA OF THI ST. LOUIS AAP (concluded) 

Culture) Unit 

Tradition 
Period or 
Phase DaleS Ceneral lettlea.nl Peltems General Subilalanee Syataaa 

Kinda et Archaological laaalna 
Bepreaentellve of Forled 

Woodland Middle AO 100 Populellon Inereaae with aaall 
(cont) lo laaaonal er baae ceapa, hablla-

100 9C lion ail.i, ..rlhwork, and aortu
ary r.l.t.d .11.1 located in full 
ap.ctrua of .cologlc.l ton.. 

D.p.nd.ne. on cultlval.d plante 
(starchy and oily aeoded apaclai: 
squaah, bottle gourd); liunting 
perlleulerly deer); getherlng of 
wild plant.; trad. In .aotlc Ilea. 

H.blt.tlon all., with variable nuabe.-a 
of atrueturea and pit faalurai; large 
aorluary-releled altaa Including 
aound. and ehimel houaaa; aaall, 
aeeaonelly occupied altea d.p.nd.nt 
upon .v.ll.bl. plant and enlael 

larly 

Nl 

Archaic Late 

200 9C 
to 

1000 9C 

1000 BC 
to 

4000 9C 

lerly A 
Middle 

4000 IC 
lo 

IOOO 9C 

Saell leiional or baaa ei 
with poiilbl* Incraaaad 
aedanli.*; vlllag.s, aortuary 
•it. .nd burial aounda 

Saall aai.enel er baa. ccapa with 
Ineraeaad aiiplollellon of locelly 
occurring reeourcea, perlleulerly 
aqualiei; ihal' aoundi; illei 
loceted throughout uplendi, 
lerrecei ind lavaea; aortuary 
raleted illea poaalble In aounda 
on bluffi bordering river velleya 

Ikinllng and gatharlng; Ineraeaad 
ralianee on plant rasourees 

Hunting and gathering ef aaall 
gaae eniaele; uae of nut end 
equallc ra.oureea In cooler, 
aoialar environaental con
ditions 

In Ihinling and getherlng of aae Her 
riverine end foreit ereaa; pro- gaae aniaal., aora dlveralfiad 
bably a.al-paraanant or rep.al.diy aeonoay, Increaia in uia of 
occupied ipeclel eclivlly allaa vegetal food., eiiploltalion of 
and ulilliatlon of rock-.h.llcr. aor. local reaource. during 
Increaaad; In addition to alia Hyp.itharael 
typea found in Paleo-Indlen, 
iaolaled burlala and open eaap-
aitaa are found 

Firat evidence for ceraalc technology; 
diajnoatle ceraalca include Marlon 
Thick. Schulti Thick. Fayatt* Thick 
St.ia.d .nd .Id.-notch.d poi.it.; diag
noatle. Includ. Kruwr, Llv.rpo.l 
St.Mi.d, .nd Oickloni increee.d .vl-
dence tor aortuary behavior 

Llthle acattera with a variety of 
projeeiile polnta; ground itone; 
general purpose tool kite: haevy 
concentrat lom ef artlfacta poaal
ble in soae locstions 

Llthle se.lt.r. with ground .ton., 
.ld.-notch.d end .l.aB.d polnta, 
side-notched acrapars; utilisation 
of local charts 

paleo-
Indlan 

10,000 ac Low population danally located in 
to aaall a.aional ancenpaent. or 

9000 DC baae caapi 

Ulilliatlon of aegafauna (aaatodon, 
ai—uth, biaon, auakos, giant 
beaver); ulilliatlon ot aaall.r 
aniaala; gathering 

Diagnoatle projaetil* points Include 
large fluted polnta and large, un-
fluted leneeolata peinta: points aay 
occur aa Iaolaled flnda 

s Dalea for prahlatoric period, based on Kelly; Linder, and Carla.ll (19:«): r.f.r.nc.i for hialorlc Inforaatlon Include Cerlarh (14)4), 
Paleraon (1949), and Priaa (ISSi). 

http://lettlea.nl
http://poi.it
http://Carla.ll
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may b« preserved beneath the ground disturbance area. Sites dating from 

th* Pmleo-Indian to protohistoric and historic Indian groups have b*«n 

r*eord*d within this ragion of Missouri. Prshistorie sit* t]rp*s ar* 

varied and rang* froa singl* activity loei to larg* village sit** and 

towns to aortuary areas. 

2.2.1 Prehistory 

Th* St. Louis AAP is locatod adjaemt to th* Aa*riean Bottom 

archeological region which has been th* sit* of intonsiv* archaological 

investigations (Barcis and Porter 1984). Four prehistoric traditions ar* 

ncognized withfn east-central Ilinois: Paleo-Indian, Archaic, Woodland, 

aad Mississippian. Se* Tabl* 2-2 for a d*tail*d discussion of *ach. 

Th* earliest inhabitants of th* St. Louis area were Paleo-Indiiin big 

gam* hunters and gatherers (Benchley 1976). Population density appears 

to have be*n *xtrem*ly lo«̂  at this tim* (10,000 to 8000 BC). Possibl* 

Pal*o-Indian finds oa th* faeility would likoly b* limit*d to isolatad 

artifacts (probably reprosanting hunting losses). 

Population inereasad during th* Arehaie tradition (8000 to 1000 BC) 

j with small has* or soasonal camps boing us*d. Th* *eonomie has* of th* 

Archaic hunten and gatherers b*eam* mor* div*rsifi*d with th* us* of 

mor* vegetal foods, nuts, and aquatic r*sources. 

Population again iner*as*d during th* Woodland tradition (1000 BC to 

AO 1000). Coraades w*r* firat manufactured during th* Early Woodlvid 

period, while dep«nd«ne* on cultivated plants occurred during th* Middl* 

Woodland period and maiz* was grown in Lat* Woodland times. A Lat* 

Woodland habitation sit* was r*cord*d in O'Fallon Park, whieh is 

approximatoly two mil** *ast of tb* AAP along th* *dg* of th* Mississippi 

Vall*y bluffs (Brownan, Hom, snd Clark 1977). 

Th* St. Louis ar*a is notad for large towns with ."oomunity buildings 

•rect*d on mounds and surroundod by faming hamlets whieh were occupied 

2-8 
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during the Mississippian tradit.ron (AO 1000 to 16uO). Mississippian 

tradition populations wer* primarily supported by maize, bean, and squash 

agriculture. Cahokia, 6.5 air miles southeast of St. Louis, is on* of 

th* best known socio-political centers dating to the Mississippian 

tradition. Population in the American Bottom region at that time is 

estiaated to have been about 50,000. with some 30,000 living in Cahokia 

alone (Pfeiffer 1977:425). 

Within the City of St. Louis, there were at least three "large 

earthen mounds." one at least 20 feet high and 50 or more feat long 

(Faherty 1978:56, lower illustration), and thus the city was called 

"Mound City" (se* also Gill 1952b). A more detailed description of th* 

mounds was compiled by Bushnell (1904), including over a dozen in 

present-day Forest Park and several probably in Sherman Park. All of 

these ar* at about 500 f*et elevation. In various placos the mounds 

included burials, and in others just charcoal and eeramie and lithic 

artifacts were associated; th* latter war* interpreted as the remains of 

collapsed earthen lodges, rather than burial mounds (Bushnell 1904:15). 

Hamilton and Nixon (1984) have located all of th* Bu8hn*8s sites on U. S. 

Geological Survey topographic quadrangles. Kent, Nelson, and Harl 

(1980:16) note that th* most common prehistoric materials reported in the 

City of St. Louis a n a date from 5000 BC to AO 1450. 

V 

2.2.2 Ethnohistory 

Ueatem 11linois and eastern Hissouri were occupied during th* 

ethnohistoric period by the Illinois Indians (Callander 1978:673-680; 

Bauxar 1978:594-601). Site* of this period eonsist of semi-permanent 

summer villages, stoawr hunting camps, and winter camps, with summer 

villages situated along riverbanks (Callander 1978:674). Subsistence 

pursuits included agriculture, hunting, fishing, and gathering (Callander 

1978:674). Zn th* *arly nineteenth century William Rogers Clark, on 

behalf of the U. S. (tevemment, signed Castor Hill treaties with the 

Cahokia. Tamarois. Xaskaskia. and Peoria tribes (the Illinois nation) 

(Gill 1952a:295). 

2-9 
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Thor* is no known ^ecific doeuaentation of any village or other 

historic Native Aaariean sit* in th* vicinity of th* St. Louis AAP. 

2.2.3 History 

Three cultural traditions are recognized during the historic poriod 

for th* St. Louis regic:t: Historic Native Aaeriean. Colonial, and 

Aaariean. Th* Historic Native American tradition would be represented 

arehaologically by remains left behind by any of th* Native Amariean 

groups that may have lived in the region between the lat* seventeenth and 

th* aid-nin*teenth e*nturies. The Colonial and Aaeriean traditions 

comprise cultural rasourees attributable to peoplos of Euroameriean 

origin that dat* befor* aad after the Aaariean R*volution, rcspcctiv*ly. 

Th* Colonial Tradition is divided into an Early Exploration Period and a 

Europoan Competition Poriod. Within the American Tradition, four periods 

. are recognized: Frontier, Honwstead, Early Industrial, and Late 

Industrial. See Table 2-1 for a more detailed discussion. 

Th* Joliet and Harquette expedition in 1673 marked th* beginning of 

th* historic poriod in th* St. Louis ar*a. This period saw oarly French 

•xplomtion of and missionary expeditions into th* Illinois Country, and 

in 1682 LaSall* claimed th* antin Mississippi basin for Franco, naming 

it Louisiana (Priam 1981:3). In order to fortify tLcir imperial claims 

the French built a string of forts between their St. Lawrence bases and 

the Mississippi Valley. Fort St. Louis, erectod in 1682. was the firat 

Fr«n=h outpost established'in the project vicinity. Later th* villages 

of Kaskaskia and Cahokia were founded, and the outposts at Fort de 

Chartrcs and St*. (;en*vi*v* soon followod (Priam 1981:3-4). 

Th* int*reolonial struggl* b*tw*«n Franc* and Gnat Britain for 

control of North America rssulted in Franc*'s r*linquishing th* Louisiana 

tarritory west of the Mississippi to Spain and tha land east of th* river 

to Great Britain under terms of the Treaty of Paris in 1763. French 

settlers abandoned the settlements east of the Mississippi Rivar and 

began to oxtend their settlements on the west bank. St. Louis was 

2-10 
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*stablish*d as a town in 1764 after the Spanish took possassion. but 

r«main*d essentially French in character (Gerlach 1976:11; Peterson 

1949:2). In 1770 the Spanish began to exert control over th* araa, as 

tb*y were mainly concemed with exploiting the frontier and protocting 

th* area from the English and th* growing American competition and 

expansion. The Amariean Revolution heightaned antagonisa b*tw*«n Spain 

and England who continued to eoapot* after th* war for Nativ* Aa*rican 

alliance,-hoping to gain a aonopoly of the thriving fur trade. 

Soaetin* late in th* *ighteenth c*ntury the land in the vicinity of 

(and 'perhaps including) th* AAP was assign*d by th* Spanish govomaent to 

th* faaily of Joseph Alvanz Mortis (Gill 1952a:294), who subsoquently 

sold the aercag* to on* Pi*rr* Chotoau. Choteau subeequently sold th* 

land, perhaps including th* modom AAP, to Williaa Rogon Clark (Gill 

1952a:294-295; 1952e:54) who used the land ^ a Indian caaping araa while 

ner.~dating treaties. 

Th* aost ssrious issu* confronting th* Spanish rulers was the 

r*lativ*ly slow pae* of d*v*lopm*nt. In order to rectify th* situation, 

th* Spanish govomor inducod Americans to onigrat* froa Illinois through 

disponsation of land grants. St. Louis now began its transformation froa 

an outpost of European nations into an American frontiar town. 

With th* Louisiana Purchaa* in 1803, th* region casM undor Aawriean 

control but St. Louis gr«w slowly. Th* town, still an urban outpost on 

th* far wostam frantiar, was shapad mor* by traditional French faeton 

than by d*vclopment du* to aecossion by th* Unit*d States. loaigration 

into Missouri increased rapidly within th* next decade; the inaigrants 

w*r* predoainately American sattlers who tended to settle along the 

Missouri Rivor (Gerlach 1976:24). Aawriean traops stationed at Fort 

Bellefontaine on the Missouri River reaained in th* ar*a aftsr th* War of 

1812, and by 1830 th* population of Missouri was aore than 90 percent 

Aaeriean (Gerlach 1976:26). 

2-11 
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During th* Hoaestoad period aost of Missouri's American s*ttl*n, 

many of whoa w*n slava-owning faraen, won froa T*nn*s8*e, K*ntueky. 

and Virginia. Thay t*ndad to sottl* along th* Missouri River and other 

watarwaya that pnvid*d dinet access to th* St. Louis aarkct (C*rlach 

1976:29-32). Ccraan imaigration raachod a high point in th* stat* at 

this tia*; th* town and its outlying anas w*n aarked by a pralifaration 

of Goraan parish** and pamchial schools. Th* soeond.largest inoigrant 

group k.ts th* Irish. St. Louis grew as a transportation cantor, b*eoaing 

a aajor collecting point for th* *ntin stata's agricultural products as 

well as a center for th* amy's w*st*m operations. In 1837 St. Louis 

received a saall appropriation froa Congress to stabiliz* its harbor, 

whieh rasultod in incraased river trade with othor Aaorican states and 

European eountrios (Priaa 1981:156). 

Th* basie settlement patten of the praeeding Homestead Pariod 

continued in^o the Early Industrial period, but the density of farmstoad 

distribution becam* gr*at*r du* to a g*n*ral population inenas*. Th* 

railroad and river connections allowed St. Louis to grow rapidly as a 

manufacturing point. Food processing, sugar rafining. and meat packing 

dominated the city's early industrial economj (Priaa 1981:291). To 

bmsden its Industrial base. St. Louis began a shift from watar tranaport 

to railroad traffic. River trad* rcaainad essentially stable aarly in 

th* paiiod but it rapidly d*elin*d as th* railraads *xpanded. 

By th* aid 1880s St. Louis had aad* th* transition frca a cooBoraial 

city dependent on th* river, to a aatura. divenifiod, industrial 

aatropolis. St. Louis had bccoa* a city that had a larg*. diserat*. 

Industrial and residential section ss well as satollit* comnunitios in 

th* awtropolitan region. A shift from th* haavy industrias of th* 

pnvious p«riod to n*w*r and lighter domostic industri**, sueh as dnss 

manufacturing, f umi tun making, and book publishing, oeeurrei* Tt this 

tim*. 

2-12 
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2.3 ARCHEOLOGICAL RESEARCH DIRECTIONS 

2.3.1 Renional Concems 

A preliminary master plan for archeological resouree protection has 

been completed for Hissouri (Environmental Systems Analysis, Inc., and 

othera 1983) with the stat* divid*d up into geographical management units 

and cultural study units vith th* following cultursl units: Paleo-

Indian; Early, Middle, and Late Archaic; Woodland; and Mississippian. 

Based on this and other work, a research design applicable to the St. 

Louis AAP archeological resources can be developed. 

Paleo-Indian research in the St. Louis area has be«n sporadic because 

of the isolated natur* of th* areh*ologieal remains. During the Arehaie 

period, it appears that th* distribution of grasslands expanded in 

westem Illinois and eastem Hissouri. Arehaie hunten and gatherers may 

have responded by abandoning upland regions and locating sites in 

floodplain areas; evidence of sueh adaptations may be retained in 

archaological sitos on th* St. Louis faeility. In addition to changes in 

settlement location, rssoure* oxploitation. and mobility, lator Archaic 

peoples participated in mor* visibl* mortuary behavior and trad*. These 

pattems were elaborated and intensified during the post-Archaic Woodland 

and Hississippian traditions. Investigations of regional Archaic sites 

can provide a baseline against which to analyze later changes in 

prehistoric pattems of resouree exploitation end in other religious, 

economic, and social behavior. 

One of the major research questions relating to Early Woodland sites 

is the development and effect of ceramic production on other prohistoric 

cultural systems. In addition, cultural-ecological adaptations and 

social and religious pattems proviously evident during the Arehaie seem 

• to have been intensified. It has been postulated that Early Woodland 

people lived in semi-permanent villages or hamlets and used the natural 

^' resources according to a wide, seasonal round of exploitation (Hunson 

1982). Middle Woodland sites located in Illinois were related to a 
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larger socio-religious-politieal unit known as Hopewell. Th*r* was an 

apparent ineraasc in mortiiary-r*lat*d b*havior (i.*., mor* burial mounds) 

during th* Middl* Woodland. Com, squash, amaranth, and ehcnopod 

horticulture oecurrod during the Middl* Woodland in surrounding areas, 

and its effects on the sita* of this region is an important resaareh 

considoration that might b* abla to b* addr*ss*d. 

During th* Late Woodland poriod econoode and social changes ar* 

apparent in th* pr*sent archaological record. Th*v* consist of th* 

increased use of aquatic rosources and s**ds, and a d*er*as* in 

artifaetual and social eomplaxity. Investigations of any sueh sites 

presont in this region aay b* critical in undorstanding th* transition 

b*tw**n Middl* Woodland cultural comploxity and sueec*ding Mississippian 

d*v*lopmants. 

Th* h*ight of pnhistorie cooploxity in th* cmtral Hidwast was 

r*aeh*d during the Hississippian period. Permanent Hississippian towns 

such as Cahokia wer* located in the iaiMdiate vicinity of and perhaps 

even within (Bushnell 1904) present-day St. Louis. In addition, smaller 

towns and hamlets surroundod these larg* socio-political c*nt*rs. Hsiz*, 

beans, squash, s**d. crops, and tobacco war* cultivat*d, though hunting 

and gathering w*r* still practiced. Archaological invoatigations of 

Mississippian sites ar* critical to th* understiuiding of a larg* 

socio-political-r«ligious unit and interactions with smallor villag** and 

haml*ts. 

Du* to ch* rr*s*ne* of Cahokia, a larg* Mississippian town s*v*ral 

mil*s *ast of th* facility, portions of th* Am*riean Bottom hav* b**n 

subj*et*d to mor* int*nsiv* archaological invostigations (s** Fortior 

1981:88-89 for an ovarvi*w of this work; Fowlor 1969; Fowlor and Hall 

1975). Also, th* FAI-270 surveys and excavations conducted by the 

University of Illinois (Kolly, Lindn*r, and Cartmall 1979) hav* incraased 

th* archeological data baa* for this aroa (Barais and Portor 1984) and an 

ovorview of th* archaological nsourees of metropolitan St. Louis has 
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b**n completed (Banchlcy 1975) as woll as a recent overview of the 

rosourcos of tli* 5iv*r d*8 P*rcs drainjg* basin (Nixon, Hamilton, and 

Kling 1982). 

Contact with early traders and trappers produced a profound change in 

the sjcial. political, and economic adaptations of Native Aaericans in 

th* region in th* 8*vente*nth and aightaanth e*nturies. As a result of 

these early oxplorations and lator settlements, disease, trade goods, and 

differant economic pursuits were introduced. In addition, intor-tribal 

hostilities may have been accentuated. Th* ralationship batw**n «.arly 

Buroaaerican* and Native Americans may be examined within the St. Louis 

area. Proto-historie or early historic Native Aawriean sites arc as yot 

undoeuaectad in th* study facility. 

/ 

Historic archaological research can b* ttytreaely varisd. Major 

quostions for regional investigation aay includ* the following: the 

iapact of early trapping and trading on Native Aaeriean populations and 

on European political rivalries; the use of rivers and later of railroads 

for transport, and its effect on surrounding industry and populations; 

the early settlesiont of th* ar*a and subsequent econoaic changes 

rosulting froa tochnological advancos in agriculture and aining; and th* 

effect of a decreased aining activity on th* ar*a and th* dcvelopaent of 

St. Louis as a aodem comaerce center. 

/ 

2.3.2 Installation-Soecific ArcheoloKieal Research Directions 

Ho prehistoric or historic sites are presently known to exist on vho 

St. Louis AAP; if any a n found their resaareh valuas should reflect any 

of th* regional concems (see 2.3.1). 
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3.0 

AN ASSESSMENT OF ARCHEOLOGICAL RESOURCE PRESERVATION AND SURVEY ADEQUACY 

/ • 

In this section the environaental and historic constraints that aay 

liait th* aaount and kind of archaological site pres«rvation ar* 

uonsid*r*d in this chapter as th*y apply to th* St. Louis AAP, along with 

an ass*ssa*nt of th* covorag* of previously conducted areheological 

surv«ys. In addition, acscssment is also aad* about th* 9A»^iiM.cy of data 

colloction, and any gaps that may exist ar* doctsaentad. 

3.1 BHVIROHMEHTAL CONSTRAINTS TO SITB PRESERVATION 

Historic and recent modifications of th* St. Louis AAP a n likely to 

hav* removed or oblit*rat*d any intact surfae* arehaological remains. 

Buried archeological deposits may exist beneath paved or construttion 

aroas of th* facility. 

3.2 HISTORIC ANO RECENT LAND USE PATTERNS 

Prior to f*d*ral purehas* th* St. Louis AAP was plattod as a 

residential subdivision and was purchased from individual land owners, 

but there ar* no historic doeuawnts availabl* which indicat* the pr*senc* 

of individual residcncos prior to 1941 (Hargaret Baavors, personal 

eonnunication 1984). In addition, no buildings exist on tha faeility 

that woro built prior to tha 1940s (Haryi Humphreys, poraonal 

communication 1984). 

L., 

A summary of all ground disturbance information for th* St. Louis 

facility is presented in Table 3-1 and Figura 3-1. Tho ontire facility 
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appears to hav* boon impacted by plant buildings and parking lots with an 

astiaatod ratio of disturbad to total area of 90 to 100 percent. Depth 

of ground disturbanco within the faeility varies between 0 and 10 feet, 

with an average of six feet. 

3.3 PREVIOUS CULTURAL RESOURCE INVESTIGATIONS; COVERAGE AND INTENSITY 

No archeolofcical survays trere conducted on the St. Louis AAP prior to 

> its construction in 1941, nor have any bean conducted to date. No 

i archeological sites are presently known to exist within the faeility 

I boundaries. A survey of the historic architectural resources on the AAP 

I is in progress (Williaa Brenner, nersonal coaaunication 1984). However, 

within the past few yaars thore havo boon sovaral field or desk cultural 

5 resource aanagement projects addressing lands within a few miles of the 

* AAP (e.g., Brosnnan 1980; Brotraan, Hom, and Clark 1977; Haailton and 

Nixon 1984; Nixon, Haailton, and Kling 1983). 

3.4 SUHHARY ASESSHENT OF ARCHEOLOGICAL DATA ADEQUACY AND GAPS 

The laek of infonnation on archeological resources on tho St. Louis 

AAP is duo to a lack of survey and to the all-eneoapassing natura of the 

apparent ground disturbance on the facility such that surficial survey is 

difficult. 
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4.0 

KNOWN ARCHEOLOGICAL RESOURCES ON THE ST. LOUIS AAP 

Ther* are no known or identifiable potential archaological sites on 

tha St. Louis AAP at presant. "Potontial" sites would-be thos* 

idcntifi*d in the historic archives or rumored to exist, but not yet 

fiold-idontifiad. Nixon, K^-dlton, and Kling (1982:18) nota that than 

is soma avidanea of Late Woodland or Early Mississippian remains on the 

bluff tops overlooking rivar valleys in tha St. Louis area. Tho St. 

Louis AAP is not along sueh a bluffline, but is on tha south side of a 

prehistoric drainageway and at the saae elevation as prehistoric 

materials found in Forest Park, Sherman Park, and O'Fallon Park. 

The faeility is located on a modam surface in an upland topographic 

situation. Construction and modification of th« St. Louis AAP has 

removed any surfaca historic remains to a depth of up to 10 feet 

(3.05 m ) . Subsurface cultural deposits may be preserved beneath paved 

areas or areas with minimal disturbance. 

4-1 
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5.0 

AM ASSESSMENT OF THE SIGNIFICANCE OF THB 

ARCHEOLOGICAL RESOURCE BASE ON THE ST. LOUIS AAP 

No archeological sites are known on the St. Louis AAP, evan though 

significant prehistoric and historic sites exist in the vicinity. The 

surfae* of tb* facility appears to have been totally impacted by aodem 

construction or paving, though intact soils aay reaain beneath. Thasa 

soils could still contain prohistoric or historic archaological aatarials. 

Zt is recommended that tho St. Louis AAP facility porsonnal devolop a 

closa coordination with the Hissouri SMPO in the event of any futura 

dovolopment project at tho faeility. 

5-1 \ 
i 
i 

i 



0626D-1 

6.0 

A RECOHHENDED ARCHEOLOGICAL HAVACEHENT PLAN FOR THB ST. LOUIS AAP 

6.1 FACILITY HASTER PLANS AND PROPOSED IMPACTS . 

No long-tera planning document is available for th* St. Louis AAP. 

Faeility p*rsonn*l stat* that no further conatruetion or modification is 

plann*d th*r* (Meryl Huaphr*ys, personal eomauaieation 1984). 

6.2 APPROPRIATE ARCHEOLOGICAL HAMACEMEMT GOALS WITHIN THE ST. LOUIS AAP'S 

MASTER PLAN 

6.2.1 General Facility Planninz 

This raport documents the laek of any presently knotm archaological 

investigations on the St. Louis AAF, but the possibility that significant 

prehistoric or historic buried aaterials aay be r*tain*d th*re. This 

information can be usod as th* basis tor developing an archival and field 

inventory prograa to demonstrate the absence of sitos on th* faeility, or 

th* pr*sence and hence the need for the preparation of a Historic 

Prosorvation Plan (HPP) to ba iaplamantod on tha faeility. 

Amy Ragulation 420-40, oraftad pursuant to the National Historic 

Pnsarvation Act. and 36 CFR 800 (Soction 1.1), roquin that aach DARCOH 

faeility have a Historic Praservation Plan (HPP) or have documentation en 

filo indicating whether thcr« aro any known archeological rasourees 

appropriat* to sueh management planning. At present, there is no such 

negative declaration or Plan. 
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Th* D*partm*nt of th* Army Regulation 420-40 praseribes Aray policy, 

procodures. and rcsponsibilitios for eoapliance with the National 

Historic Prosorvation Aet of 1966, as aaondcd; for the aaintonaneo of 

stato-of-tho-art standards for prosorvation. pcrsonnal and projects; and 

for aceoaplishaant cf tho historic preservation prograa. As outllnod in 

thoso ragulations. an HPP has tho following objectives: 

• Integration of historic prosorvation requiroaents with the 

planning and execution of ailitary undertakings sueh as training 

and construction and real property or land uso docisions 

• laplcaentation of a legally acceptable compliance procedure with 

the Advisory Council on Historic Preservation (ACHP) and Stata 

Historic Pnsarvation Offieor (SHPO) 

• Outlino priorities for acquiring additional information to 

deteraine if thero aay bo additional projects not yet located or 

idontifiod 

• Establishaont of a procedur* for th* evaluation of historic 

proportias 

• Ranking of faeility projocts by their potential to daaago 

historic properties 

• Provision of guidelines for the aanageaent of historic properties 

• Provision of historic and areheological data for tho 

installation's infomation systs 

• Idontifieation of funding, staffing, and ailestones n**d*d to 

iaploaent the plan. 

^ This docuaent provides the necessary information for aeoting these 

6-2 
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Objectives for archeologieal resources on th* St. Louis AAP. Th* 

inforaatlon provided hare can bo usod to datoraino if any activitios of 

tho on-going facility aission (or any spacial mission) will daaag* or 

hav* advarac offacts on any "likaly to occur" areheological nsourcos; it 

thus can bo usod to dovalop altomativos for the aitigation of thoso 

offacts. Consultation with tho SHPO and ACHP about tha prosorvation 

prograa as outlined in th* HPP will *nsur* compliane* with th* historic 

proservation laws and regulations outlinod in Section 1.0. Furthor. it 

will integrat* preservation considerations into gcnoral faeility and 

futuro projaet planning in a timely and eost-«ffcetive manner. 

6.2.2 Proieet-Speeific Resouree Protection or Treatment Options 

Ho arehoologieal sits* hav* b*«n doeum*nt*d on th* St. Louis AAP. 

Th* *ntir* surfae* of th* faeility has b*cn iapaetod by eonstruetion 

and/or paving. Thus, any future ground-disturbing aetivities in the AAP 

is unlikoly to noed pr*-eonstruetion review of its potential advors* 

impacts to significant areheological resources (the oxeeption might b* 

deep new excavation into previously undisturbed deposits bweneath moverd 

buildings, structures, or pavine). Howevar. now ground-disturbing 

construction in AAP land would bo a federal undertaking requiring 

compliance with Section 106 of the National Historic Prosorvation Aet 

(s** S*ction 1.1 of this raport). Section 106 requires that DARCOM 

consult with th* Missouri SKPO and the fedaral Advisory Council on 

Historic Prasorvation about tho affects of sueh an undertaking on 

significant archeological sitos. Without a SHPO-aeecptod faeilit'T 

prasorvation plan, it is DARCOM's responsibility to oithar e'^let* such 

an evaluation and consultation program for oaeh projaet or to hav* on 

filo docuawntation of tha complotion of adequata survey and evaluation so 

aa to confira th* absence or laek of signifieane* of any arehoologieal 

sit* that aight be affaeted by th* proposed activity. Sueh 

projoct-spceifie *valuation and preservation progrqas roquir* 

consultation with sovaral f*d*ral ag*nei*s, and arc fr*qu*ntly 

tia*-eonsuaing. However, such a projeet-specifie prograa can usually be 

expodited if the appropriate preservation planning or negative 

declaration has b*en coepleted and roviewed by th* SHPO. 

6-3 
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In th* event the installation has aeeoaplished its Section 106 

procodures and finds a previously unidentifiable resource during its 

ground disturbanco and/or constmctien phase, it will effect eoapliance 

using 36 CFR 800.7 procodures. as follows: 

• Notification will ba accomplishad by tho facility of tho 

amorgoncy discovery to th* Departmental Consulting Archeologist 

(DCA). who is responsible for making an investigation within 48 

hours, to detemine the importance of the resource, and defining 

appropriate mitigation aeasures 

• Consultation with the Hissouri State Historic Preservation 

Officer (SHPO), DARCOH. Rational Park Service (Rocky Mountain 

Regional Offiee, D*nv*r. Colorado), and th* Rational R*gist*r. 

will b* Mceoapli9h*d by th* DCA or DCA's designee 

• If the sit* is •valuat*d as b*ing iaportant by th* DCA or DCA's 

dosign**. th* D*partawnt of th* Aray is responsible for 

iapleaenting and funding the aitigation aeasures. 

6.2.3 A Suaaary of Recowawnded ManaKeaent Directions and Priorities for 

Effective Coapliance and Proitraa Hanazcment 

As discussed in 6.2.1, than is pnscntly no documentation of Icnown 

or potential cultural rasourees on the St. Louis AAP, nor is thor* a 

nagativa declaration to this effect on file. This report should serve as 

tho basis for sueh a declaration, following consultation with tho 

Miaaouri SHPO and the AOfP in Denver. Colorado. 

It is possible that intact subsurfac* cultural resources remain oa 

th* AAP. Pr*s*ntly. no construction is planned on th* facility, but 

should arehoologieal matorials b* *ncountered in any futur* 

ground-disturbing procoss. construction should halt until consultation 

and evaluation with the Departmental Consulting Archeologist (DCA) can 
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datoraino the iaportanco of the matorials. If daciMd important, tho Army 

should then imploment appropriate measures aa rccoamandod by the DCA. 

6.3 ESTIMATED SCOPE OF WORK ANO COST LBVBLS FOR PRESENTLY IDENTIFIABLE 

MANACEHENT NEEDS 

Bocausc no manageaent work outside of DARCOM in-house activities 

should bo required, the Section 6.2.2 resource protection options arc 

rocoamwnded to incur no contractor costs. 

6-5 
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7.0 

SUHMARY 

As a managar of public lands, tho St. Louis AAP has responsibilities 

for the managamant of tho natural and cultural rcsoureos h*ld on those 

lands, for tho gcnoral benefit of the Aaariean people. This report 

documents the laek of known or arehivally-detcrmincd potential 

arehoologieal roaourees on the faeility and reeoanends coavliance 

procedures if any arehoologieal roaourees are identified that could b* 

iapaetod by any futura construction. 

Vo eonstruetion is planned for the St. Louis AAP that would aodify 

the current surface of tho faeility. To date tho entir* faeility is 

eo\'erod by the aanufaeturing and adainistrative buildings and parking 

lots. Howevar, intact subsurface deposits aay reaain beneath the parking 

area and tho buildings and could contain signfieant arehoologieal 

aatarials. 

Consultation with the Hissouri State Historic Presorvation Officer is 

roeonmendod oithar for (1) the filing of (and acquiring written 

eoneurrenee with) a negative declaration of preservation management 

n**ds, or for (2) complotion of a Hiatorie Preservation Plan. Sueh a 

plan should b* in eoi^liane* with Army R*gulation 420-40 and bo based on 

information available from this report and froa th* historic 

architoetural study presently b*ing conducted by th* Historic Aaeriean 

Buildings Survey, to pnvide the basis for an affimative cultural 

resouree aanagoaent prograa appropriate to a land-aanaging agency whose 

fundaacntal aission is support for Aaoriea's ailitary. 
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AVAILABILITY AND DISPOSAL INFORMATION 

through 

RECONSTRUCTION FINANCE CORPORATION 
811 Vermon) Avenue, N. W. 

Washington 25, D. C. 

LOCATION: 

PLANT: 

LAND: 

BUILDINGS: 

MACHINERY 
AND 

EQUIPMENT: 

UTILITIES: 

' ;: 
TRANSPOR
TATION: 

4014 Sieinm Lane, St. Xouis, Mistouri. 

Lsnd, buiMinjS, machinery and equipmeot. Project des i red for production <if .30 n l . and .30 cal. armor piercin/; 
cores. '̂  

The Core Flint is equipped for nunufacturin.g of screw machine products and includes heat-trniing facilities. The 

project is adaptable to other manufacturing of s light, medium, or heavy nature. 

See Brochure AP-llO for adjoining Small Arms Plant-

About 12 acres. 

Total area about 304,000 sq. ft. 

Core Plant—^Toul sres 190,300 sq. ft. 

Bssemeot—29,)00 sq. ft. Qesrance 10'6' and 34'9' . 

First Floor—142,300 sq. fl. Clearance 22 '9 ' md lO'e". 

"'"Second Floor—12,500 sq. ft. Clearance i r 9 " . 

Third Floor—6,000 sq. ft. Clearince lO'. 
Concrete basement floor. Concrete first fl<Mir (beam and slab design over basement). Sc-cond and third flo<jr reinforced 

concrete. Finish on first floor about TO r̂ wood block, 2O0t- cement balance grating or asphalt tile. Structural steel 
framing and trusses. Brick exterior walk. Precast concrete sbclc deck, built-up rooting Fluorescent lighting. Steam 
unit heaters, and radiators. Sanitarj' ' "d locker facilities. Cafeteria seating .iboul 270. 

W/arthoHse—One story and mezzanine. First flout SO.OOO sq. ft., mezzanine 4,JOO sq. ft. Total area 54.}00 sq. ft. 
Clearance first floor 18' to 26'. Under mezzanine l o ' j " , in mezzanine 14'9". First fluor concrete slab on ground. Mez
zanine floor wood. Structural steel framii^ and trusses. Walls of wtxid studs with shcathing'a'nd siding. Wood deck 
on steel purlins. Built-up niofing. Fluorescent lighting. Sanitary and locker facilities. Sieam unit heaters and radiators. 
Cafeteria for 72 people. 

r-urnace Building—Total area 49,800 sq. f t 
Basement—14,800 sq. ft. Clearance 12'. 
First Floor—31,000 sq. ft. Clearance l«'9' ' . 
Second Floor—4,000 sq. ft. Clearance 9'. 

First floor concrete. Second floor wood. First floor mostly wnixl block finish. Structural steel columns and trusses. Walls 
wood studs with sheathiitg and siding. Wood deck on steel purlins. Built-up roofing. Fluorescent lighting. Steam 
unit heaters, blast coils, radiators. Sanitary and locker facilities. Cafeteria for 60 people. 

Laboratory—Total area about 4,700 sq. fL Gearance 14'. Concrete floor, asphalt tile finish. Brick walls. Concrete deck, 
built-up roofing. Fluorescent lighting. 

Storage Shed—Aro about 3,400 sq. ft. Earth floor. Wood construaion. 

Produtiion Eqnipmenl—Includes 46 ccnleiless grinders, 32 gauging machines, approximately 400 automatic screw 
machines, 29 Hydryzing furnaces, 2 waslirr machines, 4 wash, rinse, and dry machines; Chip conveyor system. Oil 
Coolers, air compres.sors, etc. 

Machine Tools—About 100 items, includiog hydraulic surface grinders, lathes, millers, shapers, drill presses, e t c ^ ' ' 

Furniture and Fixtures—Office furniture aad equipment, factory furniture, hospital equipment, cafeteria equipment, cic. 

Utilities from same source as and furnislnd through the facilities of the Small Anns Aminuniiion Plant adjoining, 
except sewecs, which discharge into St.-Louis System. 

Highways—An adequate system df conctese roads connects the various units of the manufacturing plant and provides 
access to Goodfellow Avenue. 

Railroad—Principal buildings of the Cure Plant and of the Small Arms Plant are served by a plant railway system, hav
ing a total trackage .of about five miles and capacity of 249 cars. Sysiem connects to tlie Terminal and Wabash 
Railroads. 

THE INFORIrfATION CONTAINED HEREIN IS BELIEVED TO BE CORRECT. BUT NO GUARANTEE THEREOF IS MADE. 



• 



c 

FIRST FLOOR PLAN 
CORE PLANT 

SECTION B-B 

v: 

iNTERIOR-CORE PLANT INSPECIION ROOM 



* se'- «" 

: I 
O I 
- I 5 I 
Ul I 
m 

W^'A 

ruD d r u 
IL I I VAULT 

K 
Ul 

«n 

OT 
• < 

Ul 
o 
< 
IE' 
O 

r 

" ^ 

V A U L T 

:ONVEYOR T R E N C H E S 

Q - P I T 

I ONVEYOR TRENCHES 

AT 

B:̂  

PIT 

V A U L T 

-lis-

I 
] 

Z 
UJ 

z 
OT 

< 
ta 

TRENCH-

T t 
VAIULT 

OT 
LJ 

1 

I T A N K j l T A N K 

BASEMENT PLAN-CORE PLANT 

so ISO 
J—=-

t o o t s o 

SCALE 

i ^ 

CORE PLANT 



t o B A Y S i o 3 2 ' = 3 2 0 ' 

71 
LUNCH ROOM IffES R O O M S 

—I—I I 'PACK I N G S 

A R E A 

<s> 
^ SHIPPING 
O S 
Q c = i RECEIVING _0I AJ^EA 

INSPECTION DEPT. 

to 

V 
V 

N . -

0 

P.P T R A C K S 
^ 

GAR LOADING DOCK 

S T O R A G E 

FIRST FLOOR PLAN 
WAREHOUSE 

50 too 
I SCALE 

150 

I 
^ 

in 
m 

LOADING 
DOCK 

3 
200 

S E C T I O N C-C 

WAREHOUSE 



— n — ^ ^ 
1 I OjjF.TcTIs 

i 

DDSBBBQBBBD 
(] 
T i n n 
*- m s 

cur. 
i i e i 

M A N U F A C T U R I N G R O O M 

Q^l 
I I SAYS 0 t r . l a t 

PIT r i i r£SP(iii( r i i i i c d 

JIQ^ =4 JQ. 

F l RST FLOOR PLAN 
FURNACE BUILDING 

t o 40 SO 1 0 IOO I t o 140 
' ICALE' 

FURNACE BUILOING 

v ^ -

INTERIOft-fURNACE BUILOING 



LABORATORY BUILDING INTERIOR—LABORATORY BUILDING 

INTERIOR—CORE PLANT TOOL AND DIE SHOP INTERIOR—CORE PLANT SCREW MACHINE ROOM 

INTERIOR-4VAREHOUSE—PACKING INSPECTION ROOM 



r r-

SMALL ARMS AMMUNITION PLANT 
INDUSTRIAL DEVELOPMENT MASTER PLAN 

I . INTRODUCTION 

A. General 

T)ie fo l low ing pages of th i s repor t represent the cu lm ina t ion of a seven 
month program d i r e c t e d toward p repara t ion of a master p l an f o r t h e 
remaining, unused/underused port ions of the former Small Arms Ammunition 
Plant located in the northwest port ion of the City of St. Louis. I t is the 
in ten t ion of the City of St. Louis under auspices of the Planned Indust r ia l 
Expansion Author i ty (PIE) to redevelop and recyc le these fou r t r a c t s of 
land fo r i ndus t r i a l purposes thereby c r e a t i n g new job o p p o r t u n i t i e s f o r 
City res idents. 

This report is organized i n t a several general sections which set f o r t h the 
mater ial about the project area and p lann ing proposa ls . These sec t ions 
are: 

Introduction . 
Review of Exis t ing Conditions 
A l te rna t i ve Planning Proposals 
Development Plan 
Implementation 
Summary and Conclusions 
Appendices 
Plates 

I t should be noted tha t the da ta , f i n d i n g s , and /o r recommendat ions 
contained herein do not represent the t o t a l work which has comprised the 
p lan d e v e l o p m e n t . Booker p r o j e c t team members spen t many hours 
coordinat ing various elements of the pro ject w i th the PIE s t a f f and w i th 
Other C i ty , Sta te , and Federal agencies. Equal ly s u b s t a n t i a l t ime was 
devoted to d iscuss ions w i t h area p r o p e r t y owners /occupan ts and t o 
interviews wi th area industr ies who the p r o j e c t team and PIE s t a f f f e l t 
would be prime candidates f o r l o c a t i n g on t h e s i t e s wh ich would be 
ava i lab le as a resu l t of implementation of the plan. 

M major cau t i on regard ing the use of t h i s repor t should be s t r e s s e d . 
Ammunition manufacturing processes are by nature somewhat*complex. Because 
of t h i s , the o r ig ina l design of the f a c i l i t i e s at the Small Arms Ammunition 
Plant included not only a diverse v a r i e t y of b u i l d i n g t y p e s , but a lso a 
maze of u t i l i t i e s and service tunne ls which in terconnect throughout the 
overa l l s i t e . The t o t a l area was cons t ruc ted over a r e l a t i v e l y shor t 

^ period of time and therefore , although plans f o r cons t ruc t i on " a s - b u i l t " 
e x i s t , cnere is sor.ie question as to t he i r actual v a l i d i t y . Since the major 
por t ion of the plant ceased operation a f te r p o r t i o n s were b r i e f l y reused 
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B. Background and History 

Today, a variety of new tenants occupy the former P lant s i t e . They vary 
widely in the nature and scope of t h e i r o p e r a t i o n s . Because they are 
described in Section I I of t h i s repor t , no discussion of them i s prov ided 
here. The s ign i f i can t fac tor to note is tha t the f o u r t r a c t s w i t h i n the 
Plant s i t e which are the subject of th is master plan are the key remaining 
parce ls . I f PIE i s successfu l i n redevelop ing these parce ls w i th new 
indust r ies or expansion of those in the area, then almost t o t a l r e c y c l i n g 
of the Plant s i t e w i l l have been achieved. The only po r t i ons of the s i t e 
which have future potent ia l fo r redevelopment are those areas which are 

\ 
I 
I 

during the Korean War, many of the bui ld ing and land areas were sold to the i 
various industr ies and governmental agencies who now occupy them. Dur ing | ' 
these ea r l i e r redevelopment e f f o r t s , many addit ional u t i l i t y and b u i l d i n g I 
a l t e r a t i o n s have been made. For master p lann ing purposes, data were f 
co l lected regarding these factors to the extent t h a t the In fo rmat ion was I 
r e a d i l y a v a i l a b l e and apparent* Planning recommendat ions and cos t " 
estimates which were developed f o r the master plan are t he re fo re r e l a t i v e 
t o the accuracy of these data. Final engineer ing design f o r the p r o j e c t I-
w i l l involve actual f i e l d invest igat ion of these f a c t o r s . To the ex tent 
that other information is uncovered, the planning recommendations and cost 
estimates which are contained i n t h i s r e p o r t , may be a l t e r e d to r e f l e c t 
these f ind ings. 
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The St . Louis Arin/ Ammunition Plant was constructed In 1941 In p repara t ion • 
f o r Uni ted States Involvement In World War I I . Ground was broken on | 
March 28th of that year. On October 20, only seven months l a t e r , car t r idge | i 
component production s tar ted. The p lant 's funct ion was the manufacture of • ) 
30 and 50 ca l iber car t r idge components and assembly of the components I n t o I I 
f i n i shed car t r idges. These funct ions were conducted under con t rac t w i t h * \ 
the Western Cartridge Company. At I t s peak of p r o d u c t i o n , from 1941 t o ^ J 
1944, some 40,000 workers were employed at the p l a n t , work ing around the I | 
c lock . The major i ty of these employees were women. At the end of World " \ 
War I I , the plant was deactivated u n t i l the beginning of the Korean War i n 
1951. During t h i s inact ive per iod, much of the plant was modif ied f o r the 
manufacture of 105 mm. she l l s , the production of which was con t rac ted t o 
Chevrolet Div is ion of General Motors. I t was these larger shel ls that were | 
produced when the plant was react ivated during the Korean War. ^ 

I 
{ The plant was again deactivated in 1954. Much of the property was declared 

su rp l us by the Arny and came under c o n t r o l o f t h e Genera l S e r v i c e s * 
A d m i n i s t r a t i o n (GSA). Since t h a t t ime , the p roper t y surrounding t h e I 
p resent day p lan t began t o be so l d o f f i n a piece-meal f a s h i o n . The • 
remaining plant was again reac t i va ted from 1966 t o 1969 f o r the Vietnam 
War, again fo r the production of 105 mm. s h e l l s by Chevro le t . In 1971, 
Chevro let c losed i t s con t rac t w i t h the Army, and by 1972 , Donovan 
Construction was contracted for maintenance and updating of the p lant and 
i t s equipment so that i t can be react ivated at any t ime. 

I 

I 

! 




